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Science  Education  Today 

GUY  WAGNER 
Director,  Curriculum  Laboratory 
Iowa  State  Teachers  College,  Cedar  Falls,  Iowa 


^X^His  editorial  has  been  designed  to 
suggest  a  few  of  the  key  points  found 
in  the  seven  science  articles  that  follow. 
Its  purpose  is  to  open  slightly  the  door 
to  the  new  world  of  science  education, 
with  the  assurance  that  in  the  thought- 
provoking  articles  included  hereinafter, 
the  reader  will  find  a  wealth  of  ideas 
and  suggestions  of  value  for  local  use 
and  adaptation. 

The  importance  of  a  sound  science 
program  for  all  pupils  in  our  elementary 
and  secondary  schools  must  not  be  over¬ 
looked.  Dean  George  Mallinson,  in  his 
article,  “Current  Issues  and  Trends  in 
Science  Education,”  suggests  that  the 
present-day  outcry  for  emphasis  on 
science  and  mathematics  for  talented 
students  should  not  minimize  the  need 
for  rich  science  experiences  for  the 
youngsters  who  are  only  average  in  abil¬ 
ity.  “The  tragedy  of  such  a  narrow  pol¬ 
icy  is  that  scientists  and  mathematicians 
must  purvey  their  skills  and  abilities  in 
a  climate  fostered  by  average  people, 
many  of  whom  are  now  unreceptive  to 
their  efforts.  .  .  .  There  are  few  voices 
being  raised  at  the  present  time  for  the 
development  of  science  programs  that 
have  sound  values  for  general  education 
— a  general  education  in  science  that 
will  foster  a  lay  climate  amenable  to 
scientific'  progress.” 

It  should  be  noted,  too,  that  good 
science  programs  are  based  on  a  sound 


philosophy.  Professor  Edward  K.  Weav¬ 
er,  in  “A  Philosophy  for  a  Sound  Science 
Education  Program,”  maintains  that 
“Our  people  believe  that  their  system 
of  free  universal  compulsory  education 
will  produce  intelligent,  effective  par¬ 
ticipant-citizens.  We  must  conclude, 
therefore,  that  science  education  must 
also  be  a  discipline  of  the  individual  for 
intelligent,  effective  participant-citizen- 
ship.  The  movement  of  education  to¬ 
ward  a  standpoint  from  which  it  sees 
itself  as  consciously  serving  to  build 
democracy  is  the  most  important  de¬ 
velopment  of  the  mid-twentieth  cen¬ 
tury.” 

At  the  elementary  school  level  it  will 
be  noted  that  the  broad  area  of  science 
instruction  is  beginning  to  assume  its 
rightful  station  in  the  curriculum. 
More  time  is  being  given  to  the  subject 
of  science,  teachers  are  being  somewhat 
better  prepared  in  science  content  and 
methods,  larger  portions  of  school  budg¬ 
ets  are  being  devoted  to  equipment  and 
supplies,  and  in  some  school  systems 
science  specialists  are  being  employed 
to  serve  as  consultants  and  helpers  in 
the  elementary  science  program. 

Dr.  Clifford  G.  McCollum,  in  “Im¬ 
proving  Science  Education  in  the  Ele¬ 
mentary  Schools,”  points  out  that  the 
increases  in  the  development  of  elemen¬ 
tary  science  courses  of  study  for  spe¬ 
cific  schools  are  encouraging  signs.  The 
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result  is  not  only  an  increase  in  the 
amount  of  content,  but  a  corresponding 
decrease  in  the  overlap  of  content  at 
succeeding  grade  levels.  Furthermore, 
such  planned  courses  of  study  help  to 
prevent  the  omission  of  important 
science  concepts. 

It  is  important  to  note  that  there  is 
an  increased  amount  of  experimentation 
in  the  elementary  classrooms,  while 
planned  observations  are  now  in  the  as¬ 
cendancy.  Many  teachers,  too,  recognize 
that  a  strong  elementary  science  pro¬ 
gram,  valuable  in  itself,  also  serves  as  a 
springboard  for  the  practical  applica¬ 
tion  of  the  "tool  subjects.” 

The  place  of  mathematics  in  the 
science  education  of  our  young  people, 
especially  those  whose  vocation  will  be 
in  science  or  related  fields,  must  be 
given  constant  attention.  For  strength 
in  science  is  developed  best  when  it  is 
nourished  in  a  sound  program  of  mathe¬ 
matics.  As  Professor  Irvin  Brune  sug¬ 
gests  in  “Mathematics  for  Science,” 
pupils  who  avoid  all  subject  matter  not 
obviously  practical  to  them  at  the  mo¬ 
ment  "tend  toward  narrowness  and 
half-truths.” 

At  both  the  elementary  and  secondary 
levels  today,  science  education  empha¬ 
sizes  doing  far  more  than  mere  reciting. 
Of  course,  in  any  good  science  teach¬ 
ing,  pupils  must  obtain  certain  infor¬ 
mation  by  reading  what  authorities  have 
to  say.  Furthermore,  there  must  be  dis¬ 
cussion  periods  in  which  class  members 
inform  and  question  one  another.  There 
is  also  a  place  for  the  well-planned  lec¬ 
ture.  But  the  doing  aspect  in  science 
classes  is  “in  the  saddle.”  Dr.  Clarence 
H.  Boeck,  in  "The  Laboratory  Approach 
to  Science  Education,”  points  out  that 
“Laboratory  work  is  equally  sound  from 
the  standpoints  of  science  and  the  psy¬ 
chology  of  learning.” 


Many  aspects  of  the  developing  ele¬ 
mentary  science  program  may  be  noted 
also  in  the  secondary  schools — and  in 
some  instances  to  an  even  greater  de¬ 
gree.  For  example,  as  pointed  out  in 
Ross  Armstrong’s  article  on  “The  Use  of 
Audio-Visual  Materials  in  Science  In¬ 
struction,”  many  high  school  teachers 
are  capitalizing  on  the  excellent  films 
and  filmstrips  now  available  in  science 
education.  Even  more  pronounced  is  the 
tendency  to  give  individual  pupils  in 
secondary  school  science  classes  en¬ 
couragement  and  freedom  to  pursue 
science  projects  related  to  their  special 
interests.  The  burgeoning  of  fascinat¬ 
ing  science  projects  exhibited  at  an  in¬ 
creasing  number  of  high  school  science 
fairs  is  clear  evidence  of  this  particular 
trend. 

We  also  need  to  recognize  that  evalu¬ 
ation  and  testing  in  science  education 
go  far  beyond  the  use  of  written  exam¬ 
inations.  Many  teachers  today  utilize  a 
variety  of  evaluative  techniques  in  de¬ 
termining  the  extent  to  which  the  goals 
of  science  education  are  being  achieved. 
In  this  connection,  teachers  of  science 
will  profit  greatly  by  capitalizing  on  the 
various  methods  of  evaluation  suggested 
by  Dr.  William  B.  Reiner  in  “Evalua¬ 
tion  and  Testing  in  Science  Education.” 
It  is  especially  recommended  that  the 
teacher  carefully  examine  the  various 
activities  and  behaviors  upon  which  he 
may  base  his  grades,  as  indicated  in  the 
article  by  Dr.  Reiner. 

Today’s  science  instruction  in  ele¬ 
mentary  and  secondary  schools,  while 
having  more  than  a  nodding  acquaint¬ 
ance  with  yesterday’s  science  programs, 
nevertheless  reveals  a  number  of  new 
accents  and  trends.  The  reader  will 
become  increasingly  aware  of  these 
changes  as  he  examines  the  following 
articles  on  science  education. 


Current  Issues  and  Trends 

in  Science  Education 


GEORGE  G.  MALLINSON 
Dean,  School  of  Graduate  Studies 
Western  Michigan  University,  Kalamazoo,  Michigan 


ITHIN  the  past  two  years  many  of 
the  long-recognized  issues  and  prob¬ 
lems  of  science  education  have  become 
a  problem  of  public  attention.  It  would 
be  idle  to  dwell  at  great  length  on  the 
reasons  for  the  public  interest,  since 
they  are  well  known.  It  is  reasonable  to 
state,  however,  that  the  scientific  illiter¬ 
acy  of  the  lay  population  has  produced 
an  atmosphere  of  panic  that  is  both  un¬ 
scientific  and  indefensible.  The  solu¬ 
tions  proposed  to  many  of  the  issues  are 
ample  evidence  of  the  myth-mindedness 
of  many  persons.  Consequently,  the  ra¬ 
tional  efforts  of  those  who  are  aware  of 
the  true  implications  of  the  present  situ¬ 
ation  have  often  been  frustrated  by  a 
disorganized  determination  to  “do  some¬ 
thing  about  it.”  The  time  is  long  over¬ 
due  for  a  careful  evaluation  of  some  of 
these  issues  and  trends,  in  order  t6  as¬ 
sess  the  extent  of  the  “crisis”  and  the 
wisdom  of  some  of  the  proposed  reme¬ 
dies. 

General-Education  Science 
vs.  Specialized  Science 

There  has  been  a  great  outcry  recent¬ 
ly  concerning  the  need  for  increasing 
the  vigor  of  the  science  program.  Pro¬ 
posals  emerging  from  such  outcries  in¬ 
variably  suggest  that  intensive  efforts 
need  to  be  devoted  to  the  science  edu¬ 
cation  of  the  superior  student.  There  is 


a  common  belief  that  the  number  of 
talented  students  who  enter  careers  in 
science  and  mathematics  on  graduation 
from  college  is  disproportionately  low. 
Yet,  facts  do  not  support  this  assump¬ 
tion.  Data  provided  the  writer  by  a 
staff  member  of  the  National  Science 
Foundation  indicate  that  better  than 
60  per  cent  of  the  students  who  receive 
top  awards,  such  as  the  National  Merit 
Scholarships,  enter  careers  in  science 
and  technology  on  graduation  from  col¬ 
lege.  Further,  data  from  studies  by 
Strauss,  Brechbill  and  Terman  indicate 
that  as  many  as  34  per  cent  of  those 
considered  superior  (I.Q.  125*)  enter 
such  careers  on  graduation  from  college. 
Yet  constantly  one  hears,  “Educate  more 
of  the  talented  for  the  fields  of  science 
and  mathematics.”  Seldom  does  one  hear 
about  the  values  of  science  training  for 
the  average  student.  The  tragedy  of 
such  a  narrow  policy  is  that  scientists 
and  mathematicians  must  purvey  their 
skills  and  abilities  in  a  climate  fostered 
by  average  people,  many  of  whom  are 
now  unreceptive  to  their  efforts.  The 
stereotype  of  the  scientist  is  too  often 
that  of  a  nuclear  sadist,  or  a  white- 
coated  salesman  of  TV  nostrums.  There 
are  few  voices  being  raised  at  the  pres¬ 
ent  time  for  the  development  of  science 
programs  that  have  sound  values  for 
general  education — a  general  education 
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in  science  that  will  foster  a  lay  climate 
amenable  to  scientific  progress. 

Articulated  Program  of  Science — 
Kinderg/arten  through  Twelfth  Grade 

Throughout  the  literature  of  science 
education  there  are  numerous  reports 
dealing  with  efforts  to  develop  articu¬ 
lated  programs  of  science  from  the  kin¬ 
dergarten  through  the  twelfth  grade. 
The  idea  of  such  articulation  is,  of 
course,  not  new.  The  major  stimulus 
for  such  efforts  probably  came  with  the 
proposals  in  the  Thirty-first  Yearbook 
of  the  National  Society  for  the  Study  of 
Education,  Part  I,  entitled  A  Program 
for  Teaching  Science.  In  retrospect, 
nearly  all  these  efforts  were  destined  to 
failure  from  the  beginning.  There  is 
great  doubt  whether  the  direction  of 
many  contemporary  efforts  will  be  more 
successful. 

In  the  school  systems  in  which  the 
writer  has  served  as  science  consultant, 
little  cognizance  is  taken  of  the  func¬ 
tion  of  the  total  program  of  science  in 
the  education  of  students.  The  biology 
teachers  speak  for  the  integrity  of  bi¬ 
ology,  without  regard  for  its  role  in  the 
entire  program  of  science  teaching.  The 
same  is  true  for  the  physicists  and  chem¬ 
ists.  In  general,  the  teachers  of  junior- 
high-school  science  know  little  about  the 
elementary-science  program  and  ex¬ 
press  contempt  about  the  science  learn¬ 
ings  in  the  elementary  school.  Yet  there 
is  a  great  deal  of  evidence  that  ele¬ 
mentary  science  covers  many  of  the 
elements  now  taught  in  junior-high- 
school  science.  Consequently,  there  is 
great  overlap  in  the  science  taught  at 
these  levels.  A  similar  contempt  for 
junior-high-school  science  is  often  ex¬ 
pressed  by  the  teachers  of  the  special¬ 
ized  sciences  taught  in  high  school.  Fur¬ 


ther,  little  has  been  done  to  identify 
clearly  the  role  of  the  general-education 
sciences  as  compared  with  that  of  the 
specialized  sciences.  The  general  edu¬ 
cation  sciences  are  treated  too  frequent¬ 
ly  as  offerings  for  the  incompetent. 
Many  committees  established  to  develop 
articulated  programs  in  science  spend 
much  time  in  defending  "sacred  cows.” 
Thus,  if  there  is  to  be  any  accomplish¬ 
ment  in  developing  a  program  “across 
the  boards,”  the  first  step  is  to  define 
the  aim  of  the  total  science  offering. 
It  will  never  be  accomplished  by  de¬ 
fining  the  outcomes  of  the  separate 
sciences.  The  first  step  is  to  assess  the 
contributions  of  elementary  science  to 
the  total  program.  The  next  step  is  to 
determine  how  general  science  can 
extend  the  learnings  of  elementary 
science,  not  merely  contribute  knowl¬ 
edges  independent  from  it.  The  ad¬ 
vanced  sciences  should  then  extend  the 
general  science  program,  not  provide 
offerings  that  are  separate  and  apart. 
Without  such  a  total  view,  efforts 
toward  articulated  programs  are  doomed 
to  failure. 

Search  for  the  “Doings  of  Science” 

It  is  indeed  unfortunate  to  state  that 
few  science  teachers  are  able  to  give 
clear-cut  statements  as  to  why  they 
teach  science.  After  some  thought,  they 
may  say,  "Well,  everybody  should  know 
something  about  biology,”  or  “Everybody 
ought  to  have  some  physics,”  or  “It 
teaches  the  students  to  think  critically.” 
It  is  difficult  to  justify  such  statements 
as  legitimate  guideposts  for  a  science 
program.  Occasionally  they  may  state 
the  objectives  as  “inculcate  scientific  at¬ 
titudes,"  or  “develop  skills  of  scientific 
method.”  While  these  objectives  are  em¬ 
inently  salutary,  it  is  doubtful  whether 
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any  teacher  can  take  direct  measures  to 
implement  them.  This  situation  is  not 
true  for  other  fields.  For  example,  in 
mathematics  when  asked  such  a  ques¬ 
tion,  a  teacher  will  say,  “It  teaches  them 
to  add,  subtract,  multiply,  divide,  use 
decimals,  use  fractions,  use  proportions, 
etc.”  With  the  language  arts,  thft  objec¬ 
tives  are  defined  as  “to  read,  write,  spell, 
listen,  and  speak.”  Generally  there  is 
common  agreement  among  teachers  as 
to  what  these  aims  mean.  Such  is  not 
true  for  the  statements  made  of  science. 

Recently  investigations  have  been 
undertaken  to  determine  what  a  stu¬ 
dent  should  be  able  to  do  better  as  a 
result  of  a  science  program.  If  such  an 
assessment  is  accomplished,  science  will 
be  on  the  same  footing  as  the  other 
disciplines.  Unless  the  efforts  are  suc¬ 
cessful,  it  is  doubtful  whether  science 
programs  will  ever  reach  their  potential. 

Science  Laboratory  for  Training 

For  many  years,  the  activities  in  the 
science  laboratory  have  been  favorite 
topics  of  criticism.  Thero  is  ample  evi¬ 
dence  that  students  are  expected  to  fol¬ 
low  slavishly  cookbook  instructions  and 
emerge  with  the  observations  prescribed 
in  the  teacher’s  manual.  Until  recently, 
little  had  been  done  to  modify  the  lab¬ 
oratory  to  meet  the  criticisms.  During 
the  last  three  years,  however,  a  number 
of  efforts  have  been  undertaken  to  de¬ 
velop  laboratory  exercises  that  emphasize 
investigation  rather  than  illustration. 
Among  such  efforts  are  CO  the  open- 
ended  chemistry  experiments  developed 
by  the  Manufacturing  Chemists  Asso¬ 
ciation,  (2)  the  experimental  program 
for  biology  supported  by  the  National 
Academy  of  Sciences — National  Re¬ 
search  Council,  (3)  the  general  science 
experiments  developed  by  Ohio  Wes¬ 


leyan  University,  the  Manufacturing 
Chemists  Association  and  General  Mo¬ 
tors  Corporation,  and  (4)  the  physics 
experiments  produced  by  the  Physical 
Science  Study  Committee  and  General 
Motors  Corporation. 

Unfortunately,  these  materials  have 
not  yet  filtered  to  the  “grass-roots”  level. 
There  may  be  several  reasons  for  the 
failure.  Textbooks  aud  laboratory  man¬ 
uals  exert  a  great  deal  of  influence  bn 
patterns  of  science  teaching,  yet  few 
of  them  have  included  materials  that 
exemplify  the  newer  approach.  Also, 
few  teachers  have  ever  had  the  oppor¬ 
tunity  to  examine  these  materials.  It 
would  seem  that  the  methods  for  dis¬ 
seminating  these  materials  need  to  be 
improved. 

A  New  Role  for  Evaluation 

Nearly  all  tests  in  the  field  of  math¬ 
ematics  pose  problems  that  students 
have  never  seen  before.  Their  achieve¬ 
ments  are  assessed  by  how  well  their 
past  experiences  in  mathematics  enable 
them  to  perform  on  the  new  problems. 
In  tests  of  English  composition  or  read¬ 
ing,  students  are  given  new  topics  on 
which  to  write,  or  new  passages  to  read. 
Their  achievements  are  assessed  by  how 
well  they  can  accomplish  the  new  tasks. 
It  would  indeed  be  strange  to  see  a 
mathematics  examination  on  which  the 
first  question  was,  “List  on  your  paper 
ten  problems  that  you  did  last  week.” 
Yet,  nearly  all  the  items  on  science  ex- 
aminati9ns  expect  the  student  to  recall 
the  details  of  his  science  experiences. 
Few  items  require  him  to  indicate  how 
well  he  profited  from  those  experiences. 
He  is  expected  to  describe  the  rock,  list 
the  internal  structures  of  the  biological 
specimen,  or  itemize  the  chemical  prop¬ 
erties  of  a  substance. 
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In  all  probability,  the  issue  steins  Epilogue 

from  the  fact  that  there  is  no  cleM<ut  Neither  the  issues  or  trends  that  have 
statement  concerning  what  science  described  above  can  be  resolved 

teaching  is  designed  to  teach  a  student  to  ascertain  the 

to  do  better.  As  a  result,  it  is  believed  status  of  science  teaching.  Nearly  all 
by  many  that  the  ability  to  recaU  is  a  the  issues  and  problems  have  been  iden- 
criterion  of  a  student’s  ability  to  per-  tified.  The  field  of  science  education 
form.  Such  is  not  supported  by  the  find-  solutions, 

ings  of  research.  Solutions,  however,  are  frequently 

It  is  comforting  to  note  that  many  of  hard  to  “come  by.”  Too  often  there  is 
the  testing  organizations  are  now  devel-  a  belief  that  solutions  are  reached  by 
oping  tests  that  seek  to  evaluate  science  massive  conventions,  massive  commit- 
performance,  rather  than  science  knowl-  tees,  and  massive  publicity.  The  writer 
edge  only.  Within  a  few  years  instru-  is  firmly  convinced  that  solutions  to 
ments  doubtless  will  be  available  for  these  issues  will  depend  chiefly  on  the 
checking  the  ability  to  perform  rather  efforts  of  those  who  are  willing  to  work 
than  merely  to  remember.  tirelessly  without  fanfare. 

HANDBOOK  OF  PRIVATE  SCHOOLS 

40th  edition,  1959 
cloth,  $10.00 

Fortieth  anniversary  edition  of  the  traditional  complete  reference  on 
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schools  and  guidance  clinics  are  included.  As  usual,  a  new  and  pro¬ 
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education. 

Guide  to  Junior  Colleges  and  Specialized 

Schools  and  Colleges 

3rd  edition,  .1959 
cloth,  $5.00 

Companion  volume  to  the  HANDBOOK,  this  guide  provides  current  ^ 
information  on  two-year  liberal  arts  programs  and  a  variety  of  vocational  f 
and  specialized  programs.  The  only  complete  guide  to  post-secondary 
education,  it  is  a  vital  reference  volume  for  advisers,  educators  and  | 
parents.  Featured  sections  include:  ! 

Statistics  and  descriptive  text 
Curricula  finding  lists 

Junior  colleges  with  secondary  departments 
Associations  membership  lists 
Index,  including  senior  colleges  and  universities 
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PHILOSOPHY  is  a  representation  of 
a  preference  for  a  way  of  life.  The 
American  way  of  life  is  democracy.  The 
first  concern  of  our  democracy  is  the 
human  organism.  All  our  institutions 
exist  for  the  purpose  of  promoting  the 
individual’s  growth.  Our  goal  is  a 
shared  hfe  in  which  each  individual 
can  seek,  and  find  in  his  sharing,  a 
unique  role  distinctive  of  his  own  pe¬ 
culiar  pattern  of  becoming.  Our  people 
believe  that  their  system  of  free  univer¬ 
sal  compulsory  education  will  produce 
intelligent  effective  participant-citizens. 
We  must  conclude,  therefore,  that 
science  education  must  also  be  a  disci¬ 
pline  of  the  individual  for  intelligent, 
effective  participant-citizenship. 

The  movement  of  education  toward  a 
standpoint  from  which  it  sees  itself  as 
consciously  serving  to  build  democracy 
is  the  most  important  development  of 
the  mid-twentieth  century.  Begun  by 
John  Dewey  ( 1 )  this  movement  became 
an  official  position  of  the  National  Edu¬ 
cation  Association  when  the  Education¬ 
al  Policies  Gimmission  in  a  report  en¬ 
titled  The  Purpose  of  Education  in 
American  Democracy  declared  that 
“those  who  administer  and  teach  in  the 
schools  must  regard  the  study  of  de¬ 
mocracy  as  their  first  professional  re¬ 
sponsibility.”  The  urgency  of  the  need 
which  Dewey  sensed  in  1916  and  the 


Policies  Gimmission  reaffirmed  in  1936 
is  even  greater  today  than  it  was  then. 

The  Democratic  Imperative 

The  United  States  came  into  leader¬ 
ship  of  a  western  civilization  which  was 
in  decline.  By  the  end  of  the  Second 
World  War  the  traditional  leaders  of 
the  western  world  had  maneuvered 
themselves  into  a  position  from  which 
they  could  no  longer  advocate  or  dem¬ 
onstrate  their  sincere  faith  or  dedication 
to  democracy  for  all  people.  Their  treat¬ 
ment  of  the  colonial  and  dependent  peo¬ 
ples  had  been  of  such  nature  as  to 
emasculate  or  weaken  their  position  as 
leaders  of  the  “free  world.”  Likewise 
the  important  accelerating  impact  of 
science  and  technology  on  society  had 
created  vast  opportunities  for  human 
advancement  which  they  were  not  pre¬ 
pared  to  make  available  to  other  peoples, 
or  even  at  home.  Worse,  this  obsoles¬ 
cence  of  these  traditional  “leaders”  oc¬ 
curred  at  a  time  when  most  people  had 
not  yet  understood  the  tremendous  im¬ 
pact  of  science  and  technology  on  so¬ 
ciety  and  its  institutions.  A  state  of  con¬ 
fusion,  contradiction,  and  default  of 
the  liberal  democracies  resulted  and  is 
now  the  order  of  the  day  in  these  na¬ 
tions. 

The  essential  fact  is  that  many 
Americans  are  scientific  and  democratic 
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illiterates.  Although  thpy  may  have  an 
elementary,  secondary,  or  even  college- 
university  training,  they  can  only  recite 
the  science  facts  which  they  have  mem¬ 
orized  or  mouth  the  slogans  and  protes¬ 
tations  which  are  traditionally  associ¬ 
ated  with  the  American  way  of  life. 
Today  too  many  Ameticans  (a)  are 
woefully  uninformed  libout  the  new 
meanings  of  democracy  in  a  sciNitific, 
technological,  urban,  industrialized  so¬ 
ciety;  (h)  are  sadly  undisciplined  in  the 
actual  practice  of  the  human  relations 
required  in  a  modern  democracy;  and 
(c)  continue  to  believe  that  the  Ameri¬ 
can  way  of  life  can  be  preserved  by 
chauvinistic  devotion  to  traditional  and 
conventional  institutional  practices.  In 
short,  too  many  of  our  people  are  ap¬ 
parently  unable  to  perform  the  kind  of 
thinking  and  acting  required  for  solu¬ 
tion  of  our  problems  of  (a)  the  individ¬ 
ual  versus  the  organism;  (h)  material¬ 
ism  versus  idealism;  (c)  equality  versus 
inequality;  (d)  freedom  versus  control; 
(e)  rural  agrarianism  versus  urban  in¬ 
dustrialism;  and  C/)  the  atomistic- 
mechanistic  authoritarian  view  of  na¬ 
ture,  man,  and  society  versus  the  elec- 
tro-chemical-atomic  holistic  view  of 
nature,  man  and  society. 

Stated  otherwise,  the  American  peo¬ 
ple  have  learned  how  to  use  science  and 
its  method  to  develop  the  power  to  deal 
with,  and  solve,  problems  in  the  physical 
and  biological  domain,  but  they  have 
shied  away  frcHn  developing  power  to  do 
the  creative  and  imaginative  thinking 
and  problem-solving  required  to  deal 
with  issues  in  the  area  of  human  rela¬ 
tions,  social  conflict,  policy-making  and 
decision-making.  This  appears  to  go  be¬ 
yond  our  present  capacity,  and  it  is 
quite  hkely  that  the  Soviet  bloc  will 
not  give  us  enough  time  to  “muddle 


through”  in  the  trial-and-error  way  we 
have  used  in  the  past.  It  is  our  conten¬ 
tion  that  science,  the  most  important 
social  force  of  our  time,  and  scientific 
method,  man’s  best  way  for  using  intel¬ 
ligence  to  solve  problems,  are  unique  in 
their  potentials  for  amelioration  of 
many  of  our  most  pressing  needs.  (3) 

The  absence  of  a  disciplined  demo¬ 
cratic  judgment-character  in  the  Ameri¬ 
can  people  must  be  laid  directly  at  the 
feet  of  the  leaders  and  teachers  of  Amer¬ 
ican  youth.  We  must  conclude,  there¬ 
fore,  that  there  is  no  problem  before 
the  American  people  which  even  ap¬ 
proximates  in  impcHtance  the  central 
problem  of  discovering  just  what  de¬ 
mocracy  is  to  mean  in  a  society  which  is 
increasingly  affected  by  the  inventions 
and  discoveries  of  science,  and  their 
technological  applications. 

The  Redirection  of  Science  Education 

There  are  many  who  will  quickly  re¬ 
treat  from  a  philosophy  of  science  edu¬ 
cation  which  proposes  that  the  primary 
concern  of  a  modern  program  of  science 
education  is  inquiry  into  those  issues 
which  are,  prima  facie,  in  the  demo¬ 
cratic  society. 

A  sound  program  of  modern  science 
education  must  take  its  central  place  in 
general  education,  K-12,  just  as  science 
has  taken  a  central  place  in  the  demo¬ 
cratic  society.  But  it  must  relate,  far 
more  than  in  the  past,  to  the  intelligent 
solution  of  the  problems  of  the  demo¬ 
cratic  society.  It  must  provide,  through 
the  science  education  experiences,  op¬ 
portunities  for  the  learners  to  develop 
meaningful  understanding  of  the  fact 
that  science  and  technology  are  the 
most  important  social  forces  in  the  mid¬ 
twentieth  century,  and  develop  mastery 
of  scientific  method  as  the  character  for 
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effective  intelligent  citizenship-partici¬ 
pation. 

From  Galileo  to  Newton  to  Modem 
Man  there  have  been  great  shifts  in 
philosophy  which  have  found  many  of 
their  roots  in  the  contemporary  science. 
These  shifts  have  been  from  the  out¬ 
look  of  Medieval  Man  to  the  atomistic- 
mechanistic  outlook  of  Newtonian  Man 
to  the  organic  or  holistic  outlook  which 
increasingly  characterizes  an  emerging 
Modem  Man.  These  changing  outlooks 
have  been  built  into  science,  and  into 
scientific  methods  of  inquiry  and  work. 

On  these  bases  a  sound  modern  pro¬ 
gram  of  science  education  is  faced  with 
the  never-ending  task  of  building  in  the 
learners  an  orientation  to  intelligent  ef¬ 
fective  citizenship-participation  in  de¬ 
mocracy  in  which  their  philosophical 
orientation  is  based  on  a  character 
which  seeks  to  change  the  conceptuali¬ 
zation  and  practices  of  democracy  from : 

1.  A  conception  of  hierarchy  and  sta¬ 
tus  which  visualizes  democracy  as 
part  of  a  fixed  world  design  created 
at  one  moment  to  a  conception  of 
the  democratic  society  as  an  evolv¬ 
ing  organism  whose  energies  and 
“parts”  are  organized  functionally 
in  inextricable  interrelations. 

2.  A  “given”  concept  of  truth  with  re¬ 
spect  to  the  living  organism  to  an 
evolving  tiruth  based  on  current 
measured  observation  and  intelli- 

f;ent  generalization  to  the  view  that 
aws  are  man-made  from  the  discov¬ 
ery  of  relationships  of  order  in  or¬ 
ganisms,  their  meaning  and  signifi¬ 
cance  being  determined  by  man’s 
creative  study  and  imaginative  de¬ 
sign. 

3.  A  static  view  of  nature,  man,  and 
society  and  a  fixed  unchanging 
world  desijp  cosmology  to  a  dynam¬ 
ic  view  of  a  chan^g  universe,  a 
changing  social  order,  a  changing 
human  organism. 

4.  Total  skepticism  about  man’s  free¬ 


dom  fnxnr  nature  to  optimism 
concerning  man’s  freedom  to  inves¬ 
tigate,  and  a  faith  in  the  process 
and  products  of  his  creative  imag¬ 
inative  intelligence,  and  in  the 
probability  of  his  success  in  accel¬ 
erating  di^overy  and  making  phys¬ 
ical,  biological,  and  social  inven¬ 
tions. 

5.  The  use  of  deduction  from  dogma 
to  induction  from  personal  observa¬ 
tion,  study  and  generalization — a 
scientific  method  of  inquiry  and 
work  based  on  (a)  drawing  hy¬ 
potheses  from  the  most  valid  and 
comprehensive  of  the  known  data 
— the  premises  of  the  problem;  (b) 
measured  observation  —  gathering 
the  data;  (c)  logical  ordering  of 
the  data — classification  of  data  in 
functional-relationship  by  statisti¬ 
cal  and  equational  methods  where 
possible,  operationally;  (d)  con¬ 
trolled  experimentation;  and  (e) 
generalization  principle  formation, 
sometimes  law  formation  as  new 
hypotheses. 

Science  Education  as  a  Discipline 
of  Democratic  Character 

We  are  now  prepared  to  state  that 
science  in  general  education  has  a 
unique  contribution  to  make  to  the  de¬ 
velopment  of  a  democratic  discipline  of 
character  for  effective  participation  in 
the  society.  It  seems  quite  clear  that  the 
essential  fact  and  principal  concern  of 
education  for  democracy  is  the  promo¬ 
tion  of  the  growth  of  the  individual  for 
shared  living.  The  traits  of  this  demo¬ 
cratic  character  whose  growth  the 
science  education  program  must  pro¬ 
mote  are  stated  elsewhere  in  this  special 
issue  of  Education,  but  in  other  words. 
For  our  purposes,  in  structuring  and 
identifying  a  sound  philosophy  of 
science  education  for  mid-twentieth 
century  democracy,  we  find  these  char¬ 
acters  to  be  (a)  integrity  of  the  human 
personality;  (b)  respect  for  self  and 
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Others  which  may  be  called  self-other 
realization;  (c)  disciplined  judgment 
in  the  co-operative  making  of  decisions, 
plans,  and  policies  and  in  achieving 
factual  knowledge  and  technical  skills 
needed  for  effective  participative  ac¬ 
tivity;  Cd)  artistic-expressive-aesthetic 
quality  in  experience  leading  to  creative 
imaginative  participation;  and  (e) 
faith  in  democracy  as  a  way  of  life  and 
in  science  and  its  method.  (2) 

This  demands  a  science  education 
which  is  creative  and  which  deals  with 
live  rather  than  “inert”  ideas,  that  is, 
with  ideas  which  are  usable  right  now, 
which  may  be  tested  right  now,  which 
may  be  thrown  into  novel  combinations 
rather  than  merely  received  or  memo¬ 
rized.  It  calls  for  a  free  permissiveness 
to  inquire  as  central  to  its  method.  It 
is  designed  to  help  each  learner  respond 


to  others  with  sensitivity,  based  on  his 
experiences,  and  build  therefrom  a  dis¬ 
tinct  individuality  and  human  relations 
structure.  It  demands  establishment  of 
conditions  or  opportunities  for  activity- 
experiences  in  which  the  everyday 
struggle  to  realize  democracy  is  the 
daily  experience  of  the  learner  in  the 
life  of  the  school.  It  seeks  to  help  the 
learner  to  formulate  an  explicit  rationale 
of  democracy  and  symbolize  Rnd  prac¬ 
tice  its  meaning,  since  democracy  is 
meaningless  unless  rooted  in  practice, 
in  actual  experience.  It  means  aware¬ 
ness,  and  developing  understanding, 
that  democracy,  science,  and  society  re¬ 
main  in  a  process  of  continuous  clarifica¬ 
tion  of  the  meanings,  interpenetrations, 
and  interrelations,  and  that  it  is  through 
this  process  of  constant  change  that  the 
democratic  way  of  life  is  strengthened. 
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1ST  ATiONAL  concern  about  our  supply 
of  scientific  and  technical  manpower 
has  resulted  in  a  great  deal  of  attention 
being  directed  toward  the  scientific  and 
technological  education  being  provided 
by  the  colleges  and  high  schools  of  our 
country.  As  the  colleges  and  high 
schools  have  been  examined  and  ques¬ 
tioned  as  to  what  they’re  doing  with 
science,  it  has  been  a  normal  reaction 
to  look  at  how  much  science  background 
students  possess  when  they  enter  high 
school.  This  scrutiny  has  shown  that 
there  is  a  wide  variation.  Consequently, 
questions  are  now  being  asked  with  in¬ 
creasing  frequency  as  to  what  should 
be  done  with  science  in  the  junior  high 
school  and  in  the  elementary  school. 
Three  rather  common  areas  believed  to 
be  fertile  grounds  for  improvement  prac¬ 
tices  in  elementary  science  are  curricu¬ 
lum  improvement,  teacher  education, 
and  provisions  for  academically  superior 
students. 

Curriculum  Studies 

The  grade  placement  of  science  sub¬ 
ject  matter  continues  to  be  a  perplexing 
problem  to  those  interested  in  providing 
science  experiences  as  a  part  of  the  ele¬ 
mentary  curriculum.  Interest  studies, 
analyses  of  abilities  to  understand 
selected  science  principles,  and  corre¬ 
lations  of  intelligence  ratings  with  men¬ 


tal  tasks  to  be  performed  have  been 
used  in  the  search  for  criteria  to  be 
used  in  selecting  science  content  for 
specific  grades  or  groups  of  grades. 
Whatever  the  bases  for  selection,  the 
overlapping  and  the  repetition  of  con¬ 
tent  is  rather  disturbing  to  teachers  and 
to  pupils.  There  is  no  uniform  curricu¬ 
lum.  There  is  no  answer  to  the  question, 
“What  science  should  be  taught  in  the 
third  grade?”  ‘Tifth  grade?”  "Any 
grade?” 

Encouraging  signs,  however,  are  the 
increases  in  the  development  of  elemen¬ 
tary  science  courses  of  study  for  specific 
schools.  Guides  are  being  prepared  to 
avoid  unnecessary  overlapping  and  to 
make  repetition  purposeful.  These 
guides  often  include  suggestions  for  ac¬ 
tivities,  demonstrations,  and  experi¬ 
ments.  Co-operative  groups  of  teachers, 
administrators,  and  consultants  decide 
upon  the  basic  content  of  the  course  of 
study.  It  is  tried  in  the  classroom  and 
revisions  are  made  as  experience  dic¬ 
tates. 

Some  curricular  studies  involve  only 
the  elementary  school  years,  but  others 
embrace  the  kindergarten  through  the 
twelfth  grade.  Such  all-inclusive  studies 
demand  the  co-operation  of  a  rather  di¬ 
verse  group  of  teachers,  supervisors,  and 
administrators.  With  united  concern  di¬ 
rected  toward  the  attainment  of  funda¬ 
mental  and  over-all  objectives  for  the 
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science  program,  however,  kindergarten 
and  high  school  teachers  may  work 
closely  together  and  all  benefit.  The 
transition  from  elementary  science  to 
junior  high  to  secondary  school  work  in 
science  is  carefully  planned  in  such  a 
K-12  course  of  study.  The  total  science 
programs  of  individual  students  may 
vary  in  accordance  with  their  interests 
and  needs. 

Although  courses  of  study  are  prob¬ 
ably  most  meaningful  when  prepared  by 
and  for  a  specific  school  system,  curricu¬ 
lum  patterns  may  be  developed  for  wider 
geographical  units.  States  often  provide 
guides  both  for  content  and  for  meth¬ 
ods  and  materials.  Curriculum  work  at 
the  national  level  seems  to  be  popular 
in  mathematics  and  science.  The  Phys¬ 
ical  Science  Study  Committee  operates 
at  the  national  level  to  influence  the 
teaching  of  high  school  physics.  A 
curriculum  study  committee  for  biology 
is  operating  under  the  auspices  of 
the  American  'n'sdtute  of  Biological 
Sciences  to  prepare  suggestions  for  con¬ 
tent,  methods,  and  materials  to  be  used 
in  working  with  biology  at  the  elemen¬ 
tary,  secondary,  and  junior  college  lev¬ 
els.  Similarly,  the  Science  Manpower 
Project  of  Teachers  College,  Columbia 
University,  is  developing  materials  and 
content  outlines  for  high  school  chem¬ 
istry  and  other  segments  of  the  science 
curriculum. 

In  accord  with  this  trend  there  are 
some  who  are  interested  in  developing  a 
national  group  to  attack  systematically 
the  science  curriculum  of  the  junior 
high  and  elementary  school.  Since  there 
are  so  many  different  scientific  disci¬ 
plines  involved  in  the  curriculum  at 
these  grade  levels,  a  considerable  num¬ 
ber  of  representatives  from  the  scientific 
societies  would  be  necessary  to  serve  as 


resource  persons  for  such  a  project. 
There  is  evidence  that  scientists  are  in¬ 
terested  in  working  with  the  elementary 
and  junior  high  schools.  Perhaps  the 
time  is  not  too  distant  when  more  uni¬ 
form  answers  can  be  given  to  such 
questions  as  "What  should  be  studied 
in  the  general  science  course  of  the 
ninth  grade?" 

Teacher  Education 

When  elementary  and  junior  high 
school  teachers  are  surveyed  to  learn 
of  their  recognized  difficulties  in  teach¬ 
ing  science,  lack  of  science  training  in 
almost  all  instances  ranks  high  as  a 
deterrent  to  effective  teaching.  Almost 
any  judge  of  the  quality  of  science  in¬ 
struction  in  the  elementary  schools  will 
question  the  background  of  the  average 
teacher  in  science.  Extension  and  con¬ 
sulting  services  of  colleges  and  univer¬ 
sities  are  receiving  increasing  numbers 
of  requests  for  assistance  in  in-service 
training  seminars  and  study  groups  di¬ 
rected  toward  building  science  back¬ 
grounds  of  elementary  teachers.  In  the 
past  many  of  the  in-service  programs 
dealt  with  administrative  problems  and 
pedagogical  issues.  Now  it  appears  that 
more  and  more  involve  the  study  of 
actual  subject-matter  material  needed 
by  the  teachers  to  work  with  the  content 
of  the  various  disciplines  dealt  with  in 
their  classrooms.  Teachers  are  especially 
mindful  of  their  inadequacies  in  science 
and  are  anxious  to  learn  more  of  the 
nature  of  nuclear  energy,  electricity, 
space  travel,  genetics,  human  physiol¬ 
ogy  and  the  like.  Their  motivation  stems 
from  the  recognition  that  they  need  to 
know  more  to  work  with  the  young  peo¬ 
ple  in  their  classes  who  are  becoming 
more  sophisticated  daily  concerning  the 
scientific  aspects  of  their  environment. 
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These  in-service  programs  take  on  a 
number  of  different  forms.  They  may 
be  regular  courses  for  college  credit, 
taught  off-campus  on  an  extension  basis 
by  college  instructors.  They  may  be 
special  seminars  with  no  college  credit, 
organized  to  meet  after  school  or  eve¬ 
nings  with  consultants  from  a  co-opera¬ 
tive  college  or  from  a  city  or  state 
educational  agency.  Some  systems  use 
their  own  personnel  resources  by  em¬ 
ploying  secondary  teachers  as  consult¬ 
ants  or  leaders  of  such  study  groups  of 
elementary  teachers.  The  programs  may 
be  extended  over  a  long  period  of  time 
with  a  plan  of  meeting  one  night  a  week 
for  a  semester  or  for  an  academic  year. 
They  may  be  concentrated  into  a  few 
weeks  with  several  meetings  per  week 
or  with  week-end  days  used  as  a  source 
of  rather  large  blocks  of  time. 

Science  supervisors  and  consultants 
are  being  added  to  school  systems  at 
state,  district,  and  local  levels  to  work 
toward  improvement  of  science  teach¬ 
ing.  The  increase  in  the  number  of  such 
types  of  persons  is  encouraging.  An  im¬ 
portant  task  that  many  of  them  attempt 
to  perform  is  the  upgrading  of  the 
teachers’  understandings  of  science  in 
order  that  they  can  teach  it  and  work 
with  youngsters  who  are  interested  in  it. 
Especially  the  locally-conducted  in- 
service  teacher  education  program  seems 
to  have  a  better  chance  of  success  with 
a  science  co-ordinator  of  some  kind  to 
feel  responsible  for  it. 

Some  elementary  schools  provide 
science  consultants  by  freeing  a  teacher 
who  is  really  interested  in  science  and 
has  some  background  in  it  from  the 
classroom  for  a  part  of  the  day.  She 
uses  this  time  out  of  the  classroom, 
which  may  be  one-half  of  each  day,  to 
work  with  other  teachers  to  help  them 
as  the  need  exists  to  do  a  better  job  of 


science  teaching.  Elementary  science 
supervisors  usually  see  the  wisdom  of 
serving  as  content  consultants  them¬ 
selves  or  of  providing  personnel  re¬ 
sources  from  either  in  or  out  of  the  sys¬ 
tem  to  help  teachers  with  the  science 
they  need  to  know  to  teach  it. 

The  National  Science  Foundation’s 
education  program  has  for  a  number  of 
years  provided  financial  assistance  to 
secondary  school  science  teachers,  and 
to  the  institutions  educating  them  in 
summer  institutes  and  academic  year 
institutes.  Also  the  NSF  provides  fel¬ 
lowships  and  other  financial  motives  for 
high  school  science  teachers  to  improve 
themselves.  During  the  summer  of 
1959  the  first  NSF  institutes  for  ele¬ 
mentary  supervisors  and  teachers  were 
conducted.  It  is  hoped  that  such  en¬ 
couragements  for  the  improved  educa¬ 
tion  of  elementary  teachers  will  be  ex¬ 
panded  by  a  number  of  different  pub¬ 
lic  and  private  agencies. 

Pre-service  education,  of  course, 
should  really  be  of  greater  concern 
than  in-service  training.  If  a  prospective 
elementary  teacher  is  to  prepare  him¬ 
self  to  work  with  all  disciplines  and 
skills  in  the  elementary  curriculum,  he 
asks  his  college  to  do  almost  the  impos¬ 
sible  in  attempting  to  develop  adequate 
background  for  teaching  in  all  of  these 
content  areas  and  skills.  Yet,  many  ele¬ 
mentary  education  authorities  insist 
that  the  “self-contained”  classroom  is  to 
be  encouraged.  If  we  accept  this  goal, 
the  curriculum  for  the  education  of  el¬ 
ementary  teachers  becomes  a  compro¬ 
mise,  a  “give-and-take”  set-up,  among 
the  various  disciplines.  Not  enough 
science  is  taken  to  teach  it  reaUy,  but 
it’s  all  that  can  be  spared  from  the  so¬ 
cial  sciences,  humanities,  communica¬ 
tions,  etc.  And  there’s  not  enough  of 
any  one  of  these  either.  Some  answer  by 
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saying  four  years  of  college  is  not 
enough — the  fifth  year  will  help. 

Others  question  the  value  of  the 
"self-contained”  classroom  and  suggest 
elementary  science  majors  be  educated 
and  employed  as  special  science  teachers 
to  work  in  grades  three  or  four  on.  In 
fact,  research  studies  comparing  advan¬ 
tages  and  disadvantages  of  the  two  ap¬ 
proaches  have  been  proposed  for  finan¬ 
cial  support  from  national  organizations. 
The  special  teachers  can  concentrate 
more  on  science  in  their  education. 
Others  suggest  the  elementary  curricu¬ 
lum  be  so  arranged  that  science  be  em¬ 
phasized  only  one  grade  in  every  two 
or  three  years  and  teachers  with  science 
specializations  be  employed  to  work  in 
these  grades.  The  question  is  how  the 
elementary  teacher  can  get  enough  ex¬ 
perience  with  science  itself  to  be  able 
to  teach  it.  The  recognized  fact  is  that 
in  order  to  improve  elementary  science 
teaching  the  education  of  elementary 
science  teachers  must  be  improved.  The 
problem  is  how  can  the  necessary  depth 
in  science  understanding  be  developed 
when  this  is  only  one  of  a  number  of 
sets  of  understandings  to  be  developed. 

Provisions  for  Superior  Students 

In  our  concern  about  the  provision  of 
an  adequate  supply  of  scientific  per¬ 
sonnel  for  our  society,  we  have  directed 
our  attention  at  the  superior  student, 
since  here  is  the  source  for  the  needed 
personnel.  However,  more  importantly, 
it  is  significant  that  we  provide  the 
over-all  intellectual  nourishment  needed 
by  the  superior  student  to  enable  him  to 
attain  more  nearly  his  potential. 


In  elementary  science  the  following 
approaches  appear  most  fruitful  in  de¬ 
veloping  the  talents  of  the  apt  student. 
Much  of  the  science  work  should  be 
built  around  the  solving  of  problems 
that  the  elementary  student  recognizes 
as  significant  in  his  time  and  place. 
Instead  of  science  being  only  the  learn¬ 
ing  of  data  and  laws  and  theories,  it 
should  be  more  of  an  investigative  pro¬ 
cedure.  Such  a  procedure  requires 
knowledges,  facts,  understandings  of 
theories  and  laws.  However,  these  are 
springboards  to  further  hypotheses  and 
answers  to  new  questions.  Instead  of 
experiments  being  the  following  of 
detailed  directions,  they  should  be  at¬ 
tempts  to  find  new  answers  to  old  ques¬ 
tions  and  original  answers  to  new  ques¬ 
tions. 

These  approaches,  although  well 
adapted  for  use  with  the  superior  stu¬ 
dents,  since  they  can  go  at  their  own 
rates  and  have  no  ceilings  placed  on 
their  endeavors,  are  also  appropriate  for 
all  levels  of  ability.  Group  action  can 
occur  in  the  elementary  school  with 
each  student  contributing  in  accordance 
with  that  which  he  has  to  offer. 

There  are  many  facets  to  be  con¬ 
sidered  in  any  improvement  program  of 
an  educational  process.  It  is  not  sug¬ 
gested  that  the  areas  discussed  are  the 
only  areas  needing  attention  in  consider¬ 
ing  the  improvement  of  science  teaching 
in  the  elementary  schools.  It  is  sug¬ 
gested,  however,  that  three  areas  that 
we  must  examine,  locally  and  national¬ 
ly,  as  potential  realms  for  improvement 
are  curricula,  teacher  education,  and 
provisions  for  the  academically  superior 
students. 


Mathematics  for  Science 

IRVIN  H.  BRUNE 
Professor  of  Mathematics 
Iowa  State  Teachers  CoUege,  Cedar  Falls,  Iowa 


TTheory  enables  people  to  solve  prob¬ 
lems.  Peter,  who  doted  on  electronics, 
found  little  time  to  study  mathematics 
in  high  school.  Now,  in  a  research  lab¬ 
oratory  as  a  builder  of  chassis  for  ultra¬ 
high-frequency  circuits,  he  pores  over 
mathematics  at  every  opportunity. 
David,  another  chaser  of  electrons  (the 
avid  in  his  name  fits  him  well),  went 
far  beyond  high-school  mathematics.  His 
high-school  project,  a  digital  computer, 
imf>elled  him  to  such  knowledge. 

As  Peter  realized  after  high  school 
and  as  David  perceived  during  high 
school,  understanding  the  theories  il¬ 
luminates  the  applications.  Wise  are 
the  counselors  and  fortunate  are  the 
pupils  who  embrace  this  principle  early. 

Pupils  in  science  soon  learn  that 
there  remains  much  to  learn.  And,  as 
frontiers  in  science  and  mathematics 
move  on  and  on,  one’s  pat  procedures, 
one’s  familiar  applications,  and  one’s 
routine  solutions  tend  to  obsolescence. 

Hence,  Johnny  Able  develops  his 
forte  best  when  he  nourishes  it  in  a 
matrix  of  broad  and  sound  learning. 
Otherwise,  despite  his  zeal  to  get  on 
with  his  speciality,  he  doubtless  will 
eventually  rue  some  gaps.  And,  as  he 
avoids  all  subject  matter  not  obviously 
practical  to  him  at  the  moment,  he 
tends  toward  narrowness  and  half- 
truths.  Short  cuts  via  omissions  reduce 
his  stock  of  patterns  applicable  when 
problems  arise. 


Ptolemy  I,  you  recall,  desired  to  know 
mathematics,  but  craved  a  short  cut. 
Thereupon  Euclid  got  to  the  point 
promptly:  "There  is  no  royal  road  to 
geometry.”  About  two  centuries  later, 
Horace  opined  that  it  was  not  every 
man’s  lot  to  get  to  G)rinth.  Similarly 
today,  the  way  to  science  is  not  a  royal 
road  over  which  almost  anyone  may 
skip  along  happily  and  luxuriate  freely 
among  its  fruits  and  benefits. 

Insight 

Stoutly  to  oppose  short  cuts  in  an 
embryo  scientist’s  preparation  in  math¬ 
ematics  (or,  indeed,  in  his  total  school¬ 
ing)  does  not  imply  the  unremitting 
pursuit  of  every  problem,  every  para¬ 
graph,  and  every  page  in  someone’s  set 
of  textbooks.  This  sort  of  study,  to  be 
sure,  some  scholars  have  prosecuted, 
but  it  amounts  to  neither  a  necessary 
nor  a  sufficient  condition  for  success. 

Instead  contemporary  thinking  stress¬ 
es  broad  understandings  in  mathemat¬ 
ics.  In  such  a  plan  there  is  no  special 
set  of  subjects  selected  simply  for 
scientists.  Specialists  emerge,  not  from 
a  cocoon  of  certain  courses,  but  from 
a  grasp  of  ideas,  a  flexibility  of  ap¬ 
proach,  and  an  ability  to  state,  and 
solve,  problems.  Insight  is  the  goal. 

Change 

That  is,  students  of  mathematics,  in¬ 
cluding  pupils  who  apply  it  in  their 


17 


18 


EDUCATION  FOR  SEPTEMBER,  1959 


scientific  studies,  think  adaptively.  They 
have  to,  because  change  is  in  the  air, 
and  growth  brings  problems. 

Disciplines  in  science  grow  by  seven- 
league  strides.  And  new  mathematics 
within  the  past  century  has  outstripped 
the  total  accumulation  of  mathematical 
knowledge  up  to  that  time.  The  last 
mathematician  to  understand  the  total 
subject  as  it  existed  in  his  day  was 
Poincar^,  who  died  in  1912.  Since  then, 
students  have  sought  to  grasp  major 
ideas,  and  therefrom  to  specialize.  There 
appears,  moreover,  no  way  to  predict 
either  the  amount  or  the  direction  of 
future  growth.  People  who  use  mathe¬ 
matics  cannot  foresee  what  concepts 
they  will  need,  say,  five  years  hence. 
There  is  no  telling  just  what  will  arise. 

Thus  all  is  flux,  all  is  change.  So- 
called  imaginary  numbers,  once  the  toy 
of  those  who  knew  that  mathematics 
need  not  be  practical,  have  long  since 
helped  people  to  solve  problems  in  elec¬ 
trical  engineering,  chemistry,  aeronau¬ 
tical  engineering,  et  cetera.  The  pupil 
who  closes  his  mind  to  imaginary  num¬ 
bers  also  closes  vocational  doors  to  him¬ 
self. 

Similarly,  vectors  and  matrices  smack 
of  abstractions,  of  properties  interesting 
only  to  another  mathematician.  Yet 
these  notions  enable  engineers  to  deter¬ 
mine,  among  other  things,  how  many 
days  a  week  each  of  several  mines  a 
company  owns  should  be  operated  to 
produce  most  economically  its  orders 
for  several  kinds  of  ores. 

Other  examples  abound.  In  1854 
George  Boole  wrote  his  Laws  of 
Thought.  Until  that  time  few  would 
have  imagined  that  algebra,  with  all  its 
symbols  and  its  processes,  could  have  ap¬ 
plied  to  steps  in  thinking.  But  the  sym¬ 
bolic  logic  that  Boole’s  book  founded  did 
just  that.  Besides,  some  eighty  years 


later,  C.  E.  Shannon  noticed  that 
Boole’s  algebra  could  be  used  in  study¬ 
ing  electrical  circuits. 

The  moral  shining  through  these 
(and  numerous  other  examples  one  can 
adduce)  accentuates  the  effects  of 
change.  New  situations  teach  new  les¬ 
sons;  new  problems  inevitably  require 
new  mathematical  models. 

Flexibility 

This  bespeaks  the  futility  of  a  fixed 
program  in  mathematics-for-science.  Be¬ 
cause  of  rapid  change,  tremendous 
growth,  and  abundant  problems,  almost 
any  list  of  skills,  habits,  and  techniques 
stands  in  unstable  equilibrium.  In 
working  with  electronic  computers,  for 
example,  people  specifically  trained  to 
do  the  programming  for  the  machine 
are  now  moving  on  to  other  work  as 
automation  takes  over  and  performs  the 
programming. 

VVe  cannot,  it  seems,  cleave  to  the 
practical  and  eliminate  the  inutile.  We 
know  that  scientists  use  arithmetic,  but 
will  turn  to  slide  rules  and  computing 
machines  whenever  possible.  We  know, 
too,  that  algebra  provides  a  language 
for  expressing  variations,  and  graphs 
for  depicting  relations.  Scientific  nota¬ 
tion,  moreover,  and  logarithms  in  for¬ 
mulas  lighten  scientists’  labors.  So,  too, 
with  vectors,  'scalars,  and  trigonometric 
functions.  But  we  despair  of  listing  all 
sp>ecifics  pupils  will  likely  encounter  in 
science.  What  might  now  seem  to  be  of 
small  use  might  later  prove  valuable. 

Growth  in  the  science,  we  are  saying, 
entails  problems  not  now  foreseen.  Be¬ 
sides,  growth  in  mathematics  provides 
new  ways  of  looking  at  problems,  old 
and  new.  There  is  small  foretelling  what 
applications  a  pupil  who  understands 
,  mathematics  will  discern.  Just  as  Rie- 
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mann’s  geometry  (fanciful  enough  to 
most  people  because  it  lacked  parallel 
lines)  later  became  a  model  for  the 
curved  space  postulated  for  relativity, 
so  some  other  conceptCs)  will  doubt¬ 
less  fit  some  other  physical  situation  (s). 

For  this  eventuality  two  points  seem 
patent: 

1 .  The  scientists  who  will  make  the 
applications  are  pupils  now. 

2.  Their  apphcations  will  stem  from 
their  understandings. 

The  pupils,  briefly,,  will  profit  from 
their  study  of  mathematics  because  their 
teachers  help  them  to  discern  patterns, 
to  solve  problems,  to  think  flexibly. 

Tell  and  Show 

What,  in  the  face  of  the  foregoing 
considerations,  are  teachers  of  science 
and  mathematics  doing?  Since  Solomon 
himself  might  hesitate  to  guarantee  spe¬ 
cific  bits  of  subject  matter,  what  meas¬ 
ures  can  teachers  take? 

Some  answers  to  these  queries  seem 
sardonic.  Many  schools,  the  reporters 
maintain,  cling  to  outmoded  courses, 
texts,  and  objectives.  Despite  the  ad¬ 
vent  of  calculating  machines,  small  and 
large,  pupils  still  compute,  ad  nauseam, 
out  of  deference  to  a  perfection  they 
will  seldom  need  and  never  attain. 

Similarly,  the  report  continues,  pu¬ 
pils  in  algebra  spend  upward  of  90 
per  cent  of  their  time  in  manipulating 
symbols  in  imitation  of  examples  shown 
by  the  teacher. 

Geometry  in  such  schools  means 
"covering”  (and  possibly  memorizing) 
ancient  proofs  for  longer  hsts  of  theo¬ 
rems,  few  of  which  pupils  understand. 

Trigonometry  hkewise  involves  mem¬ 
orizing.  Much  calculating  also  occurs, 
but  the  exercises  follow  fixed  types,  and 
seem  to  stem  from  the  assumption  that 
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all  who  study  trigonometry  will  surely 
become  navigators  or  surveyors. 

Similarly,  in  such  programs,  analytic 
geometry,  calculus,  differential  equa¬ 
tions,  and  other  courses  get  teacher- 
tell-and-teacher-show  treatment.  The 
students  hsten  and  memorize,  watch 
and  imitate.  The  textbooks,  if  at  all 
comprehensible,  tell  how,  much  as 
cookbooks  tell  how.  And,  just  as  users 
of  cookbooks  rarely  ponder  the  under¬ 
lying  chemistry,  so  the  textbook  users 
here  described  seldom  grasp  the  sup¬ 
porting  mathematics. 

This  answer  to  what  is  being  done 
dehneates  no  pretty  picture.  Rather  it 
stresses  the  need  for  change.  The 
unfortunate  fact  that  well-intentioned 
teachers  sometimes  resort  to  such  a 
somewhat-less-than-fruitful  approach 
constitutes  a  further  obstacle  to  a  fisting 
of  desirable  specifics  in  mathematics  for 
science.  Given  such  a  fist,  these  teach¬ 
ers  strive  to  cover  it,  jot  by  jot,  stressing 
mechanics  and  slighting  reasons. 

Discovery 

Present  trends  also  provide  better 
answers.  In  them,  handbook  mathe¬ 
matics  wanes;  teaching  for  understand¬ 
ing  waxes.  Students  in  science  (in 
fact,  students  with  a  variety  of  objec¬ 
tives)  learn  best  in  problem  situations. 
Teachers  contrive  questions,  problems, 
and  contexts  withiii  which  pupils  use 
what  they  have  learned,  llie  pupils, 
moreover,  probe  fw  principles  under¬ 
lying  the  answers  they  put  together 
(crudely,  perhaps,  but  clearly)  for 
themselves.  They  see,  for  example, 
functions  as  special  cases  of  relations. 

Thus  discovery,  and  not  imitation 
and  memorization,  predominates.  What 
a  pupil  finds  out  for  himself  he  under¬ 
stands  and  retains.  What  helps  him  in 
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his  Study  of  science  can  only  be  what 
he  understands.  What  he  needs,  rather 
than  a  set  of  skills  without  an  apprecia¬ 
tion  of  their  rationale,  hence,  their  ap¬ 
plicability,  is  insight  into  why  opera¬ 
tions  work.  What  he  needs,  rather  than 
a  set  of  facts  without  an  understanding 
of  their  meaning,  is  insight  into  the 
mathematical  structure  they  comprise. 

Trends 

Growth,  change,  obsolescence — these 
engender  problems.  To  retain  the  old, 
the  traditional,  the  proven,  and  at  the 
same  time  to  include  the  new,  the  ex¬ 
citing,  and  the  fruitful  poses  peda¬ 
gogical  perplexities.  In  the  “Suggested 
Further  Readings”  that  follow  the  pres¬ 
ent  discussion,  there  appear  ways  to 
modernize  public-school  mathematics 
without  casting  out  the  venerable  with 
the  outworn.  In  an  attempt  to  cleave  to 
classical  mathematics  and  simultaneous¬ 
ly  to  embrace  contemporary  mathemat¬ 


ics,  teachers  could  attempt  to  treat  too 
much,  and  thus  lose  wisdom  via 
knowledge. 

In  other  words,  you  have  to  make  a , 
choice.  Believing  that  most  teachers  will 
want  to  stress  modern  concepts,  such  as 
sets,  relations,  function,  inequalities, 
along  with  more  conventional  graphs, 
tables,  and  equations,  we  have  focused 
on  pupil  s^f-reliance.  The  summum 
bonum  is  reasoning. 

In  Summation 

Mathematics  for  science  means  many 
things  to  many  people.  In  commingling 
the  relatively  recent  with  the  early  es¬ 
tablished  elements,  what  we  select 
really  matters  less  than  how  we  teach  it. 
Future  scientists  need  not  spare  the 
courses  in  mathematics  provided  that 
they  learn  it  to  reason  with.  For  them, 
theories  understood  will  mean  problems 
solved — and  satisfactions  gained. 


SUGGESTED  FURTHER  READINGS 

Bcbemian,  Max,  An  Emerging  Program  of  Secondary  School  Mathematics.  (Cambridge: 
Harvard  University  Press,  1958). 

Commission  on  Mathematics.  Program  for  College  Preparatory  Mathematics.  (New  York: 
College  Entrance  Examination  Board,  1959). 
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The  Golden  Geographic  Encyclo¬ 
pedia.  Adapted  and  Edited  by  Theodore 
Shabad  and  Peter  M.  Stem.  New  York,  N.  Y. 
The  Golden  Press.  1959.  $7.95. 

Although  the  publishers  of  this  magnificent 
encyclopedia  state  that  it  has  been  compiled 
for  readers  of  all  ages,  the  volume  is  unique¬ 
ly  appropriate  for  both  the  junior  and  senior 
high  school  levels.  Multiple  copies  should  be 
in  the  school  libraries,  and  the  classrooms 
should  all  have  one  or  more  copies. — W.  P.  S. 


The  Global  Atlas.  By  Frank  Deben- 
ham.  Introduction  by  Bertrand  Russell.  New 
York,  N.  Y.  Simon  and  Schuster.  1959. 
$5.95. 

This  very  modem  atlas  of  the  world  con¬ 
tains  40  huge  full-color  maps  in  startling 
global  projections.  These  pictures  are  for  an 
air-minded  age,  the  latest  in  celestial  repre¬ 
sentation.  There  are  more  than  200  maps  and 
pictures  in  full  color,  illustrating  the  exciting 
history  of  map-making. — W.  P.  S. 


The  Laboratory  Approach 

to  Science  Education 

CLARENCE  H.  BOECK 

Head,  Science  Department,  University  High  School 
University  of  Minnesota,  Minneapolis,  Minnesota 


^X^HE  laboratory  was  introduced  into 
science  teaching  in  the  United  States 
about  a  century  ago.  During  the  time 
of  its  existence,  there  has  been  a  con¬ 
tinuous  fluctuation  of  opinion  as  to  its 
place  in  science  teaching,  the  ways  it  is 
to  be  used,  and  the  kinds  of  materials 
to  be  studied.  This  is  not  unusual,  for 
in  science  instruction,  as  in  all  teach¬ 
ing,  good  teachers  are  constantly  trying 
new  teaching  methods  and  materials.  As 
a  consequence,  there  is  no  common  ac¬ 
ceptance  of  a  single  definition  of  labora¬ 
tory  instruction  in  science.  An  observer 
of  secondary  school  science  teaching 
would  find  a  present-day  use  of  the  lab¬ 
oratory  instruction  of  nearly  a  hundred 
years  ago  as  well  as  teaching  which  is 
more  modern  than  tomorrow.  He  could 
find  laboratory  instruction  more  ad¬ 
vanced  than  that  in  a  beginning  college 
class  and,  in  some  places,  no  laboratory 
instruction  at  all.  He  would  see  ex¬ 
cellent  laboratory  facilities  in  direct 
contrast  with  an  utter  lack  of  even  dem¬ 
onstration  materials. 

What  then  shall  be  described  in  the 
space  allotted  to  me?  Certainly  a  histori¬ 
cal  review  of  the  growth  and  develop¬ 
ment  of  the  laboratory  in  our  high 
schools  would  make  interesting  reading. 
One  could  make  the  fallacious  assump¬ 
tion  that  the  most  frequently  found 
practices  are  best  and  describe  them  in 


detail.  It  would  be  possible  to  think  of 
the  word  “laboratory”  only  in  terms  of 
a  place,  equipment,  and  materials  and 
describe  the  present  and  desired  status 
of  these  alspects.  Rather  than  any  of 
these,  you  will  find  in  the  remainder 
of  this  article  a  description  of  the  pres¬ 
ent,  growing  trend  in  laboratory  instruc¬ 
tion.  This  type  of  laboratory  work  is 
sound  from  an  instructional  viewpoint; 
it  is  equally  sound  from  the  standpoints 
of  science  and  the  psychology  of  learn¬ 
ing. 

Science  teachers  today  are  well  aware 
of  the  fact  that  their  pupils  should  be 
doing  science  rather  than  reading  about 
or  discussing  science.  Because,  by  defi¬ 
nition,  science  involves  methods  and 
attitudes  as  well  as  content,  the  doing 
is  the  crucial  and  unique  aspect  of 
science  teaching.  Concrete  experiences 
can  be  provided  in  science  instruction 
through  the  use  of  the  actual  materials 
and  methods  of  science  that  are  avail¬ 
able  and  applicable  at  the  secondary 
school  level  as  well  as  at  higher  edu¬ 
cational  levels.  Today’s  science  instruc¬ 
tors  see  laboratory  exercises  as  growing 
out  of  other  class  activities,  such  as 
reading  assignments  and  discussions  and 
demonstrations.  This  instruction  is  not 
to  be  interpreted  to  be  carrying  out  a 
series  of  exercises  designed  to  verify, 
apply,  or  illustrate  principles  and  facts 
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Stated  in  the  textbooks  and  references. 
Rather,  the  laboratory  is  used  as  a  place 
in  which  to  do  those  things  that,  it  is 
hoped,  will  result  in  the  answer  to  a 
question  and  possibly  lead  to  a  science 
principle  or  generalization. 

How  does  this  work  in  practice?  A 
physics  class  was  presented  with  a  num¬ 
ber  of  tuning  forks.  E^ch  was  marked 
with  a  frequency  of  127  cycles  per  sec¬ 
ond;  yet  each  had  a  di£Ferent  pitch  and 
was  of  different  size.  The  obvious  ques¬ 
tion  was  asked,  "What  is  the  true  fre¬ 
quency  of  each  tuning  fork?”  A  second 
question  followed  immediately,  "How 
can  we  find  out?”  The  first  suggestions 
offered  by  the  pupils  involved  such  plans 
as  the  use  of  an  oscilloscope  set  at  a 
sweep  frequency  which  would  allow 
the  presentation  of  a  single  wave  and  a 
frequency  reading  from  the  oscilloscope 
setting,  and  the  use  of  standardized  fre¬ 
quency  sound  sources  and  counting 
beats.  These  were  rejected  by  the  in¬ 
structor  for  reasonable  excuses,  as  far 
as  the  pupil  was  concerned,  but  pri¬ 
marily  to  force  continued  thinking. 
When  suggestions  were  no  longer  forth¬ 
coming,  the  teacher  provided  a  hint  by 
showing  the  class  a  series  of  tuning 
forks  with  their  resonance  boxes.  It  was 
demonstrated  that  the  sound  of  any  one 
fork  was  reinforced  by  only  one  of  the 
boxes.  The  class  took  up  the  lead  and 
planned  their  experimental  approach, 
including  the  manner  of  producing  a 
variable  resonance  box.  They  hypothe¬ 
sized  that  there  was  some  relationship 
between  the  length  of  the  resonance  box 
and  the  frequency  of  vibration.  Because 
they  knew  pitch  was  related  to  fre¬ 
quency  and  frequency  to  wave  length, 
the  nature  of  these  relationships  could 
then  be  used  to  determine  the  unknown 
frequencies.  The  exact  plan  of  the  ex- 
poriment  came  from  the  pupils,  for 


there  had  been  no  previous  reading  or 
discussion  concerned  with  the  principle 
of  resonance  in  sound.  A  data  sheet  was 
developed.  The  independent  variable 
was  presented  as  a  set  of  tuning  forks  of 
known  frequencies  and  calculable  wave 
lengths.  The  dep)endent  variable  was 
the  resonance  tube  length.  Area  of  the 
tube  was  held  constant. 

Armed  with  plans  and  materials  the 
class  went  to  the  laboratory  directly, 
performed  the  exp)eriment,  and  recorded 
the  data.  Each  pupil  was  exp)ected  to 
analyze  his  data  and  bring  his  conclu¬ 
sions  back  to  class.  During  a-  subse¬ 
quent  class  meeting  all  the  data  were 
pooled  and  a  final  conclusion — the 
wave  length  of  a  particular  sound  is 
four  times  the  resonance  tube  length — 
was  developed.  Mathematical  computa¬ 
tion  using  this  generalization  provided 
the  answers  to  the  question  about  the 
unknown  tuning  fork’s  frequency  of  vi¬ 
bration.  During  the  class  discussions, 
the  pupils  were  concerned  about  the 
fact  that  the  ratio  of  wave  length  to 
resonance  length  was  far  enough  from 
four  to  one  to  indicate  that  more  than 
expierimental  error  was  involved.  Among 
the  suggested  factors  which  might  be 
involved  was  the  tube  diameter.  This 
was  checked  out  by  demonstration  and 
verified  later  through  textbook  reading. 

In  these  exp>eriments  the  same  kinds 
of  laboratory  materials  and  apparatus 
are  used  with  the  same  kinds  of  manip¬ 
ulative  skill,  accuracy  of  measurement, 
and,  in  some  instances,  the  same  gen¬ 
eral  procedures  that  the  pupils  are  like¬ 
ly  to  find  in  laboratory  manuals. 

There  are  differences  to  be  noted  in 
today’s  expjeriments,  however.  The  first 
of  these  occurs  before  exp)erimental 
work  begins.  'The  problem  is  pupil-de¬ 
fined  and  the  plan  of  attack  is  suggested 
.by  class  members.  With  the  teacher 
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raising  the  questions  and  planting  ap¬ 
propriate  hints  when  thinking  slows 
down,  the  directions  for  the  exercise 
are  worked  out.  In  the  early  phases  of 
the  science  course,  this  involves  the 
entire  class.  Later,  each  individual  as¬ 
sumes  greater,  and  ultimately  the  en¬ 
tire,  responsibility  for  this  planning,  for 
determining  the  kinds  of  data  to  be  col¬ 
lected,  and  the  manner  in  which  they 
are  to  be  recorded.  The  pupil  is,  there¬ 
fore,  more  and  more  required  to  use  his 
own  intellect  and  resourcefulness  in 
determining  the  manner  in  which  an 
experiment  is  to  be  carried  out.  When 
the  question  is  directly  significant  to  the 
daily  living  of  the  pupil,  it  is  more  effec¬ 
tive.  Whether  the  question  is  the  prod¬ 
uct  of  pupil  thinking  or  suggested  by 
the  teacher  is  of  little  consequence  so 
long  as  the  pupil  accepts  the  problem 
as  one  worthy  of  his  further  considera¬ 
tion.  When  the  answer  can  be  stated 
as  a  generalization,  it  will  have  applica¬ 
bility  to  other  situations  and  will  have 
increased  effectiveness  in  leading  to 
more  functional  science,  understanding. 

No  longer  does  the  "writing-up”  of 
an  experiment  consist  of  filling  in  blank 
spaces  in  sentences  which  suggest  the 
answers.  Time  and  effort  are  not  ex¬ 
pended  in  making  detailed  drawings  and 
diagrams  of  apparatus  arrangements, 
the  anatomy  of  plants  or  animals,  or 
that  which  is  viewed  under  the  micro¬ 
scope.  Research  has  shown  more  value 
to  be  obtained  through  using  this  time 
for  more  testing  or  closer  observation. 

When  working  in  the  laboratory  is  the 
only  or  more  reasonable  way  of  obtain¬ 
ing  the  answer  to  the  question  under  in¬ 
vestigation,  the  class  moves  into  the  lab¬ 
oratory.  The  formalized  and  rigid 
"twice-a-week”  laboratory  period  is  gone. 


The  exercise  no  longer  comes  weeks  too 
soon  to  be  understood  by  the  pupil  nor 
too  late  to  contribute  its  maximum  to 
the  production  of  understanding. 

What  does  laboratory  instruction  con¬ 
tribute  to  the  education  of  our  pupils? 
Through  the  firsthand  contact  with 
science  materials,  concrete  experiences 
are  made  available  which  contribute 
greatly  to  the  meaningfulness  of  the 
scientific  words  and  principles  the  pupil 
encounters.  The  methods  used  in  seek¬ 
ing  answers  to  questions  serve  to  teach 
how  a  scientist  operates  in  his  work. 
The  data  collected  provide  practice  ma¬ 
terial  for  analysis,  reorganization  and 
the  drawing  of  conclusions.  Opportunity 
is  given  to  practice  such  aspects  of  scien¬ 
tific  behavior  as  the  withholding  of 
judgments  until  sufiBcient  data  are 
available,  generalizing  only  within  the 
data  provided,  and  showing  a  willing¬ 
ness  to  alter  opinions  and  judgments  in 
the  light  of  new  evidence. 

This  type  of  science  laboratory  teach¬ 
ing  provides  an  effective  means  of  in¬ 
dividualizing  instruction.  The  more  able 
students  should  be  required  to  accept 
the  responsibility  for  the  planning 
phases.  All  pupils  will  be  able  to  follow 
the  plans  and  directions  that  are  formu¬ 
lated.  Each  will  provide  data  for  his 
own  use  and  that  of  the  other  members 
of  the  class.  The  requirement  of  having 
to  draw  conclusions  will  be  imposed  on 
all  the  pupils;  but,  as  with  the  planning, 
only  the  most  able  will  be  genuinely 
successful.  This  can  be  said  without 
question.  Only  laboratory  work  of  this 
type  provides  these  opportunities  to 
prospective  scientists  before  they  reach 
the  graduate  level  in  college,  and  only 
these  opportunities  make  it  possible  for 
all  pupils  to  do  science. 


The  Use  of  Audio-Visual 
Materials  in  Science  Instruction 

ROSS  O.  ARMSTRONG 
Audio-Visual  Specialist 

Iowa  State  Teachers  College,  Cedar  Falls,  Iowa 


^IThis  article  is  primarily  concerned 
with  the  reactions  of  science  teachers  to 
audio-visual  materials  and  techniques, 
and  ways  in  which  audio-visuals  are 
utilized  by  effective  teachers  in  their 
science  programs. 

Today,  when  science  teaching  is  in 
the  “limelight,”  few  will  deny  the  im¬ 
portance  of  analyzing  the  tools  and  pro¬ 
cedures  of  instruction,  as  well  as  the 
content  of  the  science  program.  For¬ 
tunately,  many  science  teachers  are  suc¬ 
cessful  users  of  audio-visual  aids.  And 
those  who  overlook  this  significant  area 
of  instruction  will  profit  by  studying 
the  teaching  of  those  who  use  it  well. 

Audio-visual  materials,  for  the  most 
part,  are  prepared  in  collaboration  with 
extremely  able  content  area  consultants 
and  conform  to  such  criteria  as:  (1) 
Do  they  contribute  to  the  goals  of  the 
course?  (2)  Are  they  suitable  to  the 
experience,  intellectual  maturity,  and 
the  grade  level  of  the  pupils?  (3)  Do 
they  have  an  appropriate  degree  of  con¬ 
creteness?  (4)  Are  they  usable?  (5) 
Are  they  authentic?  C6)  Are  they  im¬ 
portant  to  the  learner? 

To  advance  another  point,  it  is  as 
impractical  to  suggest  that  there  should 
be  a  balance  between  the  different  types 
of  audio-visual  materials  used  by  the 
science  teachers  as  it  is  to  say  that  any 
one  is  singly  the  universal  tool.  This 


brings  to  focus  the  first  problem — the 
process  of  selection  of  materials  for 
classroom  instruction. 

Selection 

The  science  teacher  firsts  selects  in¬ 
structional  materials  in  order  to  accom¬ 
plish  something  peculiar  to  the  content 
being  taught.  He  is  chiefly  concerned 
that  the  concept  being  developed  is 
clarified  better  by  this  material  than  it 
would  be  through  any  other  medium. 
For  instance,  it  is  difficult  indeed  to  ex¬ 
plain  the  circulation  of  the  blood  to 
sixth-grade  pupils  by  lecture  or  text¬ 
book,  or  even  by  chalkboard  drawings 
or  charts.  On  the  other  hand,  the  film 
"Heart  and  Circulation”  shows  diagram- 
matically,  by  means  of  animation,  the 
work  of  the  heart  and  circulation  of  the 
blood  so  that  the  viewer  has  a  sense 
of  understanding  and  reality  about 
these  complex  processes. 

Vocabulary  and  mathematical  con¬ 
cepts  oftentimes  loom  as  important 
considerations  of  the  science  teacher  as 
he  selects  material  to  use  in  the  class¬ 
room.  To  illustrate,  many  words  appear 
to  the  less  experienced  teacher  as  scien¬ 
tific  terms  peculiar  to  the  topic  or  sub¬ 
ject  which  the  pupils  are  studying  at  the 
time.  Actually,  such  terms  as  “transmu¬ 
tation”  and  “homologous”  are  not  pe- 
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culiar  to  any  one  area;  rather  they  have  volves  thorough  and  continuous  search- 
broad  application  to  science  as  a  whole,  ing,  as  well  as  careful  previewing. 
Teachers  need  to  be  sure  that  such  basic  Science  teachers  as  well  as  school 
technical  terms  are  presented  and  used  administrators  should  be  cautioned 
in  a  variety  of  settings  so  that  they  are  against  being  sold  on  a  complete  package 
thoroughly  understood  and  become  part  program  of  audio-visual  materials  for 
of  the  students’  working  vocabulary.  science  by  any  one  producer.  It  is  doubt- 
Motion  pictures  are,  of  course,  ’ex-  ful  that  any  single  program  of  materials 
tremely  important  teaching  tools — and  offered  is  the  most  suitable  collection 

in  the  field  of  science  there  is  an  in-  available.  A  very  cautious  and  thorough 
creasing  number  of  excellent  films  being  previewing  system  is  essential  in  obtain- 
produced.  But  students  must  often  be  ing  the  most  suitable  materials  avail- 
carefully  prepared  with  background  in-  able. 

formation  and  key  questions  in  order  to  In  selecting  audio-visual  materials  the 
understand  the  motion  picture.  Mathe-  content  must  be  carefully  analyzed  in 
matical  concepts  presented  in  “rapid-  terms  of  such  criteria  as  importance, 
fire”  order,  as  they  sometimes  are  in  a  difficulty  level,  and  authenticity.  Many 
motion  picture,  may  cause  confusion,  materials  have  superficial  and  super- 
Science  teachers  often  need  to  select  ma-  fluous  content  or  emphasize  applications 
terials  that  give  a  thorough  explanation  to  the  extent  that  fundamentals  are  ex- 
rather  than  a  fast-motion  demonstra-  eluded.  Furthermore,  content  should 
tion.  not  be  so  obvious  at  once  that  the  ex- 

There  doesn’t  seem  to  be  a  shortage  perience  is  simply  a  review  of  what  the 
of  good  material  to  choose  from  even  student  already  knows.  When  audio- 
though  the  budget  for  purchase  of  visual  materials  do  not  challenge  the  in¬ 
science  materials  is  limited.  This  is  de-  tellect,  curiosity  is  diminished  and  in- 
pendent,  of  course,  upon  the  science  terest  in  science  dwarfed, 
teacher’s  ability  to  capitalize  on  imagi¬ 
nation  and  ingenuity.  This  is  not  to  say  Utilization 

that  the  science  teacher  should  be 

wholly  content  with  “ten-cent”  science  After  talking  to  many  science  teach- 
materials.  The  more  limited  the  budget,  ers  about  when  and  how  to  use  audio- 
however,  the  more  important  it  is  to  visual  materials,  the  author  finds  the 
blueprint  thoughtfully  the  classroom  tendency  to  use  them  chiefly  as  CO 
and  laboratory  needs  and  to  present  “explainers”  or  “clarifiers;”  (2)  a  means 
these  needs  carefully  to  the  administra-  of  giving  a  broad  overview  of  a  particu- 
tion.  lar  topic,  more  specifically,  to  tie  con- 

Recently,  some  school  administrators  tent  togfsther  and  to  show  application  of 
have  indicated  that  they  plan  to  delay  theory;  and  (3)  a  means  of  demonstrat- 
the  purchase  of  science  materials  in  the  ing  something  that  would  be  impossible 
hope  that  the  National  Defense  Act  w;ill  to  show  by  other  means, 
make  them  available.  'Their  planning  Strange  as  it  may  seem,  there  is  a 
seems  to  have  taken  the  “wait-and-see”  marked  lack  in  the  use  of  audio-visual 
attitude.  Selection  of  good  science  ma-  materials  as  motivators.  On  more  than 
terials  to  meet  the  needs  of  the  classroom  one  occasion  science  teachers  have  re¬ 
teachers  is  not  a  "one-shot”  affair.  It  in-  marked  that  if  they  couldn't  do  the  mo- 
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tivating  themselves,  they  shouldn’t  be 
doing  the  teaching. 

A  similar  finding  exists  in  regard  to 
the  use  of  audio-visual  materials  as  sum- 
marizers.  Many  teachers  seem  to  feel 
that  they  know  their  students'  state  of 
progress;  consequently,  they  can  whet 
the  students’  appetites  for  review  bet¬ 
ter  by  means  of  stimulating  questions 
and  discussion  than  by  the  use  of  films 
and  other  audio-visual  aids.  Of  course, 
this  point  of  view  needs  analysis,  and 
the  methods  and  materials  for  review 
need  to  be  chosen  on  the  basis  of  con¬ 
sidered  judgment. 

Showing  something  that  is  otherwise 
undemonstrable  is  another  of  the  im¬ 
portant  functions  of  audio-visuals.  A 
well-known  biology  teacher  who  is  a 
conservative  user  of  films,  probably  be¬ 
cause  he  is  very  effective  in  other  means 
of  explanation,  found  the  film  "Rhythm¬ 
ic  Motions  of  Growing  Plants’’  the  best 
possible  way  to  illustrate  the  phenom¬ 
enon  of  circumnutation.  In  approxi¬ 
mately  ten  minutes  of  time-lapse  pho¬ 
tography,  plant  growth  activity  was  cap¬ 
tured  and  shown  more  effectively  than 
it  could  have  been  by  any  other  method. 

Time-lapse  photograph  often  saves 
hours,  days,  and  even  months  of  fruit¬ 
less  observation.  To  give  a  further  ex¬ 
ample,  the  microscopic  lens  offers  the 
viewer  a  position  he  himself  could  nev¬ 
er  get  for  observation.  The  classic  ex¬ 
ample  is  the  widely-used  film  "The 
Monarch  Butterfly.”  The  firsthand  ob¬ 
servation  of  complete  metamorphosis 
provided  by  this  film  would  be  other¬ 
wise  impossible  in  the  classroom. 

The  physical  sciences  can  make  ex¬ 
cellent  use  of  materials  that  show  up-to- 
date  applications  of  age-old  principles. 
For  example,  a  new  i6  mm.  motion  pic¬ 
ture  entitled  "Exploring  by  Satellite” 
presents  explanations  of  projectile  be¬ 


havior  in  animated  sequences.  It  then 
applies  these  principles  to  the  launch¬ 
ing  of  a  "Vanguard”  rocket  and  "Ex¬ 
plorer”  satellite  at  Cape  Canaveral.  Lo¬ 
cation  of  suitable  presentations  in  terms 
of  up-to-date  technology  is  an  endless 
job;  even  more  difficult  is  the  task  of 
keeping  oneself  currently  informed 
about  these  new  advances. 

A  preparation  for  the  “rut”  type  of 
presentation  of  obsolete  applications  is 
not  difficult.  But  to  know,  understand, 
explain,  and  be  able  to  answer  ques¬ 
tions  about  current  applications  is  a 
great  deal  more  difficult.  Utilization  of 
audio-visual  materials  with  the  flavor  of 
currentness  forces  the  teacher  to  re¬ 
search,  and  to  anticipate  points  that 
will  ultimately  require  clarification. 
Dividends  are  paid  in  terms  of  in¬ 
creased  student  interest  and  application. 
And  audio-visual  materials,  in  bridging 
the  gap  between  theory  and  application, 
produce  meaningfulness. 

If  science  teachers  are  to  use  audio¬ 
visual  aids  wisely,  it  is  important  that 
they  reflect  on  what  they  use.  Many 
science  teachers  are  fully  aware  that 
some  audio-visual  materials  contain  ex¬ 
cessive  fillers.  This  awareness  probably 
accounts  for  many  materials  with  valu¬ 
able  content  being  unused.  Good 
science  teachers  insist  that  the  material 
do  the  best  possible  job  in  the  shortest 
possible  time.  For  example,  very  few 
will  take  the  trouble  to  show  only  a 
selected  part  of  a  motion  picture  that  is 
too  long  if  shown  in  entirety;  instead, 
they  will  bypass  the  film.  The  one-reel 
film,  about  ten  minutes  long,  seems  to 
be  the  favorite.  Since  science  teachers 
use  audio-visual  materials  with  very  spe¬ 
cific  purposes  in  mind,  and  within  a 
crowded  docket,  it  is  reasonable  that 
this  budget  of  time  be  respected.  De¬ 
mands  of  teachers  need  to  be  answered 
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in  the  form  of  less  lengthy  and  more 
“meaty”  materials. 

Local  Production  of  Materials 

The  broad  area  of  production  of  ma¬ 
terials  by  the  classroom  teacher  can  be 
readily  summed  up  in  a  few  paragraphs. 

It  is  not  economically  sound  for 
teachers  and  pupils  to  spend  hours  pre¬ 
paring  audio-visual  materials  that  may 
be  purchased,  especially  if  only  a  lim¬ 
ited  amount  of  science  is  learned  in  the 
process.  Granted,  there  is  a  place  for 
constructional  activities  in  the  learning 
situation.  But  such  activities  must  make 
a  substantial  contribution  to  the  science 
program,  per  se.  The  science  course  in 
which  students  have  contact  with  only 
contrived  experiences  and  improvised 
equipment  is  nearly  as  inadequate  as 
the  program  which  employs  no  aids  at 
all.  It  is  important  that  students  be¬ 
come  acquainted  with,  and  have  con¬ 
tact  with,  scientific  apparatus  as  well 
as  with  homemade  materials. 

Biologists  and  earth  scientists  have 
made  excellent  use  of  photography.  An 
acquaintance,  a  very  able  botany  pro^. 
fessor  and  conservationist,  uses  2"'x  2" 
colored  slides  that  he  "shot”  himself  as 
illustrative  material  in  dealing  with 
plant  morphology.  His  skill  as  a  photog¬ 
rapher  combined  with  his  abilities  as  a 
biologist  and  teacher  have  produced 
some  invaluable  instructional  materials. 

The  overhead  transparency  projector 
and  the  newer-type  opaque  projector 
offer  many  new  possibilities  for  project¬ 
ing  materials.  Prepared  materials  can 
be  projected  in  a  fully  lighted  room. 
Projection  of  biology  plates  saves  much 
time  and  effort  that  is  required  in  re¬ 
producing  materials  as  chalkboard 
drawings.  A  number  of  commercially 


prepared  sets  of  such  plates  are  now 
available  for  use  with  the  overhead 
transparency  projector. 

Two  questions  for  pre-production 
evaluation  are  all  that  are  usually  neces¬ 
sary.  Ask  yourself  first:  Can  anything 
else  do  a  better  job  more  economically? 
Then  ask:  Is  the  value  derived  worth 
the  time  and  effort  involved? 

Conclusion 

There  is  no  better  note  to  end  on 
than  mentioning  a  few  of  the  more  sa¬ 
lient  recommendations  from  the  Presi¬ 
dent’s  Science  Advisory  Committee’s 
report  entitled  Education  for  the  Age 
of  Science.  The  committee  was  headed 
by  Dr.  James  R.  Killian,  Jr.,  the  Presi¬ 
dent’s  recently  resigned  special  assistant 
for  science  and  technology.  'The 
16,000-word  report,  prepared  by  the 
nine-member  panel  and  presented  on 
May  23,  1959,  suggested  that  the 
widest  possible  use  should  be  made  of 
television  and  other  audio-visual  aids. 
In  speaking  of  helping  science  teachers, 
the  authors  mentioned  removing  their 
nonteaching  tasks,  increasing  their  sal¬ 
aries,  giving  them  time  to  study,  and 
providing  them  with  "up-to-date  teach¬ 
ing  aids." 

The  magnitude  and  values  of  audio¬ 
visual  materials  and  techniques  are  rec¬ 
ognized  by  the  leaders  in  science  as 
shown  by  this  report.  'The  classroom 
teacher  can  do  his  part  by  ( 1 )  selecting 
the  most  suitable  materials  available  for 
his  needs,  (2)  using  these  materials 
eflBciently,  (3)  developing  his  own  ma¬ 
terials,  and  C4)  making  suggestions  re¬ 
garding  revision  and  production  of  ma¬ 
terials  directly  to  producers  or  indirect¬ 
ly  through  the  professional  organiza¬ 
tions  of  which  he  is  a  member. 
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15  VALUATION  in  science  education,  as 
well  as  in  other  subject  areas,  seeks  to 
determine  the  extent  to  which  the  ob¬ 
jectives  or  goals  of  the  curriculum  are 
successfully  achieved.  Objectives  in 
science  education  have  grown  broader 
and  deeper  as  the  result  of  research  and 
analysis  by  Yearbook  Committees,  com¬ 
missions,  conventions,  and  conferences 
of  science  education  leaders.  No  longer 
is  the  mere  memorization  of  facts  con¬ 
sidered  to  be  the  main  aim  of  a  science 
course.  The  pupil  is  expected  to  develop 
abilities  to  think  critically  and  to  solve 
problems;  to  develop  laboratory  or  ma¬ 
nipulative  skills;  to  develop  interests, 
attitudes,  and  appreciations  to  make 
wise  functional  and  consumer  applica¬ 
tions  of  information  he  has  learned;  to 
develop  an  understanding  of  science  as 
a  force  in  molding  society  and  world 
power — and  other  outcomes  too  numer¬ 
ous  to  mention. 

The  many  worthy  objectives  of 
science  education  have  their  roots  in 
the  Gestalt  or  Organismic  Schools  of 
psychology  which  suggest  that  the  pupil 
should  be  taught  as  a  whole  organism 
— that  his  physical,  mental,  emotional, 
and  social  potentials  should  be  devel¬ 
oped  simultaneously.  Having  adopted 
worthy  objectives,  it  becomes  the  obli¬ 
gation  of  the  school  to  determine  to 
what  extent  these  goals  are  being  at¬ 
tained.  Such  goals  as  the  mastery  of  fac¬ 


tual  information  can  be  fairly  well 
measured  by  pencil-and-paper  type  tests. 
However,  critical  thinking,  scientific  at¬ 
titudes,  and  growth  of  interests  require 
appraisal  instruments  of  a  more  search¬ 
ing  and  complicated  nature. 

Evaluation  in  Relation  to  Teaching 

It  is  generally  simpler  for  a  teacher 
to  select  goals  than  to  achieve  them.  As 
his  instructional  objectives  take  on  more 
aspects  of  problem  solving  —  critical 
thinking,  forming  judgments,  develop¬ 
ing  attitudes  and  making  decisions — his 
problem  of  evaluation  becomes  more 
and  more  complex.  In  order  to  evaluate, 
he  either  has  to  make  his  own  findings 
and  observations  or  depend  upon  the 
central  evaluating  agency  in  his  school 
or  school  system.  In  many  cases  he  may 
have  to  construct  tests  of  some  sort  or 
other. 

One  generally  thinks  of  tests  as  be¬ 
ing  written.  However,  science  pupils 
may  be  rated  in  many  other  ways  than 
by  asking  them  to  respond  to  written 
questions.  For  instance,  a  pupil  who 
records  observations  in  the  classroom 
weather  station  may  be  rated  for 
achievement,  interest,  and  even  atti¬ 
tudes.  These  ratings  in  concert  with 
others,  including  ratings  on  written 
tests,  on  oral  responses  in  class,  and  on 
various  other  reactions,  give  the  teacher 
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ample  evidence  on  which  to  evaluate 
the  pupil’s  total  growth. 

Before  a  teacher  attempts  to  grade  a 
pupil,  he  should  gather  as  much 
tangible  evidence  about  him  as  possible. 
At  the  end  of  the  year  he  should  have 
an  accumulation  of  information  on 
which  to  base  the  pupil’s  year-end 
grades.  The  following  list  indicates  ac¬ 
tivities  that  a  teacher  may  utilize  and 
behaviors  and  traits  that  he  may  ob¬ 
serve  in  determining  a  pupil’s  standing 
or  achievement: 

Oral  Activities 

recitation  or  quiz  work 
class  discussional  activities 
reports  on  radio  or  TV  programs 
reports  on  items  in  press  or  books 
reports  of  field  trips,  visits  to  a  museum 
or  planetarium,  etc. 

reports  of  interviews  with  science  authors, 
science  workers,  inventors 

Written  Activities 

homework  assignments 
reports  on  laboratory  or  demonstration 
work 

contents  of  notebooks  and  scrapbooks 
book  or  magazine  reports 
reports  of  trips,  visits,  etc. 
reports  on  scientific  hobbies,  personal 
projects,  interests,  etc. 

Manipulative  Activities 

performing  laboratory  tasks 
assisting  with  laboratory  demonstrations 
making  models,  apparatus,  charts,  etc. 
caring  for  plants,  aquarium,  pets,  class¬ 
room  animals 

repairing  and  maintaining  equipment 


Creative  Activities 

making  original  models,  demonstration  ma¬ 
terials,  displays 
problem  solving 

participation  in  contests  or  fairs 
leadership  in  club  work 
carrying  on  scientific  hobbies 
bringing  enriching  materials  to  class 

Behaviors  and  Traits 

leadership  in  class  clubs 
co-operation  with  pupils  and  teachers 
good  work  habits  , 
wholesome  attitudes 
worth-while  interests 
getting  along  with  others 
promising  aptitudes 

The  teacher  may  wish  to  utilize  one 
or  several  evaluative  techniques  for 
rating  pupils’  achievements  in  the  ac¬ 
tivities  given  above.  Useful  devices  for 
this  purpose  are  anecdotal  records,  ob¬ 
servational  techniques,  questionnaires, 
inventories,  interviews,  checklists,  rating 
scales,  sociometric  methods,  case 
studies,  cumulative  records,  oral  tests, 
performance  tests,  and  rating  of  prod¬ 
ucts  such  as  models  or  apparatus.  In¬ 
formation  regarding  these  techniques 
is  provided  in  most  textbooks  on  evalu¬ 
ation  and/or  measurement. 

General  Aspects  of  Evaluation 

A  good  evaluation  program  in  science 
education  must  be  continuous,  compre¬ 
hensive,  and  co-operative.  By  continu¬ 
ous  is  meant  that  testing  or  evaluation 
should  be  used  in  all  phases  of  the  edu¬ 
cative  process;  in  every  lesson  and  at  the 
beginning,  middle,  and/or  close  of  the 
semester  or  term.  By  comprehensive  is 
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meant  that  written,  spoken,  oral,  crea- 
tive,  field  trip,  laboratory,  and  project 
activities  should  be  appraised.  Also 
textbooks,  physical  facibties,  audio¬ 
visual  programs,  and  other  contributing 
services  should  be  assessed.  By  co-opera¬ 
tive  is  meant  that  teachers,  pupils  and 
administrators  must  accept  certain  re¬ 
sponsibilities  in  the  evaluation  program. 
Pupils  generally  co-operate  to  obtain 
good  grades.  Teachers  can  co-operate  by 
^  striving  to  produce  evaluative  devices, 
chiefly  tests,  that  are  carefully  con¬ 
structed  to  cover  the  subject  and  that 
require  more  than  simply  recalling 
information.  Administrators  can  co¬ 
operate  by  supplying  the  necessary 
time,  money,  duplicating  facilities,  and 
space  for  turning  out  the  tests. 

Considerations  in  Preparing  Tests 

Tests  should  be  carefully  planned  as 
to  aim  and  content.  A  balance  should  be 
maintained  in  regard  to  the  number  of 
test  items  asked  about  various  subject 
topics.  If  twenty  per  cent  of  the  class 
time  was  spent  in  studying  sources  of 
energy,  then  twenty  per  cent  of  the 
questions  should  deal  with  this  topic. 

Selecting  Test  Items 

Suggestions  for  science  test  items  may 
be  obtained  from  textbooks,  previous 
departmental  tests,  old  standardized 
tests,  science  magazines,  newspaper 
articles,  laboratory  experiments,  mu¬ 
seum  publications,  educational  journals, 
pupils’  homework  or  notebooks,  teach¬ 
ers’  discussions,  and  from  the  teachers’ 


own  imaginations.  Books  on  test  con¬ 
struction  may  be  helpful.  One  excel¬ 
lent  volume  on  types  of  questions  has 
been  written  by  Gerberich.* 

In  selecting  test  items  the  teacher 
cannot  possibly  ask  about  everything 
pupils  have  covered  in  class.  At  best, 
he  can  check  only  a  fraction  of  their 
work,  but  he  should  include  enough 
questions  to  make  a  fair  sampling.  In 
general,  the  better  pupils  in  a  class 
should  make  higher  scores  than  the 
poorer  pupils.  If  they  don’t,  the  tests 
may  include  ambiguous  statements, 
overlapping  meanings,  or  complicated 
expressions. 

In  preparing  tests  it  is  well  to  use 
different  forms  of  tests,  as  completion, 
multiple-choice,  matching,  and  true- 
false,  rather  than  any  one  form  of  test. 
One  of  the  best  forms  is  the  multiple- 
choice  test,  but  selecting  suitable  items 
for  this  test  requires  much  practice  and 
skill. 

New  Approaches  to  Evaluation 

Aspects  of  critical  thinking,  such  as 
judging  which  facts  or  principles  sup¬ 
port  a  conclusion,  were  measured  by 
Dunning.*  He  identified  the  steps  a 
science  teacher  could  follow  to  construct 
his  own  tests  and  suggested  how  the 
scores  obtained  from  these  instruments 
should  be  interpreted. 

Several  research  studies*  indicate 
that  using  informal  approaches  to  eval¬ 
uation  is  exceedingly  helpful,  particu¬ 
larly  with  younger  pupils.  The  follow¬ 
ing  list  shows  how  certain  approaches 
may  be  used: 


1.  ).  R.  Gerberkh,  Specimen  Objective  Test  Items;  A  Guide  to  Achievement  Test 
Construction  (New  York:  Longmans,  Green  and  Company,  1956). 

2.  Gordon  M.  Dunning,  “Evaluation  of  Critical  Thinking,”  Science  Education,  Vol. 
38  (April,  1954),  pp.  191-211. 

3.  M.  Dunfee  and  J.  Greenlee,  Elementary  School  Science;  Research,  Theory,  and 
Practice  (Washington,  D.C.:  Association  for  Supervision  and  Curriculum  Development, 
National  Education  Association,  1957),  pp.  53-56. 
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1.  Laboratory  skills  and  behaviors 
may  be  judged  on  the  basis  of  how  the 
pupil  arranges  and  handles  apparatus, 
uses  reference  materials,  works  with 
others,  reaches  conclusions,  and  writes 
reports. 

2.  Individual  interviews  with  pu¬ 
pils  may  be  used  to  determine  their 
interests,  adjustment  problems,  educa¬ 
tional  or  vocational  aspirations,  atti¬ 
tudes  towards  scientific  problems. 

3.  Questionnaires  and  checklists 
may  be  used  to  find  how  pupils  think, 
act,  and  feel  in  certain  situations.  The 
reliability  of  the  findings  may  not  be 
high,  but  many  helpful  insights  into 
pupil  behavior  may  be  obtained. 

4.  Pupil  diaries  and  class  journals 
may  be  used  for  self-evaluating  pur¬ 
poses.  These  materials  indicate  the  un¬ 
folding  of  experiences  with  books, 
projects,  hobbies,  with  the  resulting 
reactions. 

New  developments  in  evaluation  in¬ 
clude  the  use  of  slides,  films,  television, 
and  sound  tapes.  Authors  of  tests  in 
many  instances  are  attempting  to  re¬ 
duce  the  need  for  pupils  to  do  extensive 
reading  in  taking  tests.  The  following 
list  indicates  materials  that  a  teacher 
may  use  in  testing  situations,  particu¬ 
larly  in  classes  where  pupils  are  some¬ 
what  retarded  in  reading: 

1.  Pictures,  diagrams,  charts  and 
cartoons,  for  single  item,  short 
tests. 

2.  Graphs,  tables,  “curves”  and  flow 
charts. 

3.  Diagrams  to  label  and/or  com¬ 
plete  (fill  in  the  missing  parts). 
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4.  Slides,  films,  and  radio  programs 
.  for  the  content  base  of  short 

tests  on  the  use  and  care  of  ap¬ 
paratus. 

5.  Performance  tests  in  which  pu¬ 
pils  complete  the  setting  up, 
joining,  wiring,  or  operation  of 
devices  or  completion  of  proc¬ 
esses,  as  distillation. 

6.  Objects,  tools,  and  apparatus, 
such  as  lenses,  electro-magnets, 
condensers,  and  thermometers,  to 
identify. 

7.  Open  books,  enabling  the  teach¬ 
er  to  ask  questions  of  a  searching 
and  comprehensive  type  and  to 
use  pictorial  materials  in  books. 

8.  Teach'test  electrical  answer 
boards,  which  stimulate  teachers 
and  pupils  to  draw  up  questions. 

9.  Pupil  question  boxes  or  quiz  pro¬ 
grams,  which  generally  stimulate 
considerable  interest. 

10.  Scientific  toys,  which  stimulate 
designing  and  fashioning. 

Conclusion 

The  modem  evaluation  program  em¬ 
ploys  many  approaches  besides  written 
tests,  including  oral  activities,  observa¬ 
tion  techniques,  interviews,  inventories, 
pupils’  projects,  and  laboratory  behav¬ 
iors.  It  is  based  on  the  assumption  that 
broader  teaching  objectives  are  required 
to  help  the  pupil  develop  as  a  well- 
rounded  physical,  intellectual,  emotion¬ 
al,  and  social  being.  The  modern  evalu¬ 
ation  program,  using  many  instruments 
and  making  many  assessments,  seeks  to 
determine  how  successfully  these  broad 
objectives  are  attained. 
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Meaningless  Questions 

Concerning  "Intelligence” 

JOSEPH  R.  CAUTELA 
Boston  College,  Chestnut  Hill,  Massachusetts 


a  psychologist,  who  has  the  op¬ 
portunity  to  teach  some  graduate  courses 
in  education,  the  writer  has  observed 
that  some  teachers  ask  questions  con¬ 
cerning  the  concept  of  intelligence, 
which  are  for  the  most  part  meaningless. 

This  situation  strikes  me  as  rather 
serious,  since  the  teacher’s  notions  of 
intelligence  will  influence  his,  or  her, 
work  in  two  areas:  (1)  in  attitudes  to¬ 
ward  the  academic  performance  of  the 
students;  (2)  in  the  communication, 
to  the  parents,  of  the  etiological  factors 
influencing  the  academic  performance 
of  students. 

The  writer  feels  that  a  clear  presen¬ 
tation  of  the  terms  related  to  many  of 
the  questions  asked  by  teachers  will  aid 
them  in  developing  a  deeper  under¬ 
standing  of  notions  concerned  with  the 
concept  of  intelligence. 

The  Need  for  the  Concept 
of  Intelligence 

The  concept  of  intelligence  probably 
arose  as  a  result  of  the  observation  that 
some  individuals  can  usually  perform 
tasks  better  (faster,  more  often  cor¬ 
rectly)  than  most  individuals;  some  in¬ 
dividuals  perform  in  a  poorer  manner 
than  most  others;  and  some  individuals 
(a  greater  number  than  in  the  other  two 
categories)  fall  somewhere  in  between. 
When  individual  A  usually  performs 
tasks  better  than  individual  B,  then  A 


is  considered  to  have  more  intelligence 
than  individual  B. 

The  confusion  of  terms  related  to 
the  difference  of  individuals  in  the  per¬ 
formance  of  tasks  has  led  to  much  mis¬ 
understanding  and  needless  controversy. 
Terms,  such  as  intelligence,  I.Q.  and 
intellectual  capacity,  have  often  been 
vaguely  defined  and  used  interchange¬ 
ably.  This  occurs  even  in  papers  (1,2) 
that  attempt  to  summarize  conceptuali¬ 
zations  concerning  intelligence. 

Meaningless  Questions 

The  confusion  concerning  the  terms 
related  to  the  differences  among  indi¬ 
viduals  in  the  performance  of  tasks  has 
resulted  in  some  teachers’  (and  some 
psychologists’)  posing  such  questions  as 
the  following: 

1.  Is  I.Q.  inherited  or  determined 
by  environmental  factors? 

2.  Are  I.Q.’s  normally  distributed? 

3.  Do  I.Q.’s  remain  constant 
throughout  life? 

4.  Is  intelligence  inherited? 

5.  Is  intellectual  capacity  inherited? 

It  is  the  purpose  of  this  paper  to  in¬ 
dicate  that  the  questions  are,  for  the 
most  part,  meaningless. 

The  Definition  of  Intelligence 

As  implied  previously,  the  tenra  in¬ 
telligence  is  a  construct  used  to  account 
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for  differences  in  performance  among 
individuals.  It  is  something  that  is  at¬ 
tributed  to  people,  depending  upon  their 
over-all  performance  as  compared  to  the 
performance  of  others.  Actually  the 
construct  does  not  account  for  the  dif¬ 
ferences  in  performance;  it  just  indi¬ 
cates  that  there  is  a  difference.  Attempts 
have  been  made  to  define  intelligence 
and  present  theories  of  intelligence. 
These  attempts,  for  the  most  part,  have 
only  added  to  the  confusion  of  the  con¬ 
ceptualizations  concerning  the  implica¬ 
tions  to  be  drawn  from  the  differences 
in  performance  among  individuals. 

Intelligence  has  often  been  defined  in 
one  of  the  following  ways: 

1.  the  ability  to  learn 

2.  the  ability  to  plan  ahead 

3.  the  ability  to  adapt  to  new  sit¬ 
uations 

4.  the  ability  to  reason 

5.  the  ability  to  think 

6.  the  ability  to  abstract 

7.  the  ability  to  profit  from  experi¬ 

ence 

All  the  definitions  listed  are  circular; 
individuals  are  observed  to  differ  in 
their  ability  to  perform  particular  tasks 
(e.g.,  thinking  or  reasoning  tasks). 
Then  it  is  said  that  people  differ  in  their 
performance  of  these  tasks  because  they 
differ  in  intelligence  (their  ability  to 
perform  these  tasks).  In  other  words, 
nothing  more  has  been  said  than  that 
people  differ  in  their  ability  to  perform 
these  tasks  because  they  differ  in  their 
ability  to  perform  these  tasks.  The  fore¬ 
going  definitions  tell  us  only  the  kind  of 
tasks  considered  when  the  performances 
of  individuals  are  compared. 

"Theories  of  Intelligence’’ 

The  so-called  “theories  of  inteUi- 
gence”  also  accomplish  nothing  more 


than  designate  some  characteristics  of 
the  tasks  involved  in  the  over-all  per¬ 
formance  of  individuals. 

The  theories  of  intelligence,  such 
as  the  unifactor  theory  (G  theory), 
the  two-factor  theory,  the  multifactor 
theory,  and  the  primary  mental-abilities 
theory,  are  really  attempts  to  designate 
some  characteristics  of  various  tasks  in¬ 
volved  when  referring  to  "intelligent” 
behavior. 

The  unifactor  theory  holds  that  all 
tasks  should  be  considered  as  similar  in 
the  sense  that  all  tasks  have  a  common 
factor  that  is  responded  to  when  an  in¬ 
dividual  performs  intellectual  tasks 
(e.g.,  takes  an  intelligence  test).  The 
two-factor  theory  postulates  that  there 
is  a  common  factor  (in  the  tasks)  to 
which  all  individuals  respond  and  that 
many  tasks  have  unique  factors  to  which 
the  individual  responds  in  a  differential 
manner.  The  multifactor  theory  essen¬ 
tially  postulates  that  most  tasks  have  a 
unique  factor  to  which  an  individual  re¬ 
sponds  in  a  differential  manner.  The 
primary  mental-abilities  theory  is  some¬ 
what  like  the  multifactor  theory  in  that 
the  primary  mental-abilities  theory  does 
not  postulate  that  there  is  any  one  gen¬ 
eral  factor  common  to  all  tasks  to  which 
the  individual  responds.  But  the  primary 
mental-abilities  theory  differs  from  the 
multifactor  theory  by  limiting  the  num¬ 
ber  of  unique  factors  to  which  the 
individual  responds  to  six  (or  nine). 

The  main  point  to  remember  about 
the  theories  is  that  the  emphasis  is  not 
on  what  is  in  the  head  but  on  what  is 
in  the  task.  Another  point  to  remember 
is  that  it  is  not  clear  as  to  what  the 
term  intelligence  means  in  these 
theories.  E>o  they  define  intelligence  as 
a  construct,  as  intellectual  capacity,  or 
as  I.Q.? 
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The  Concept  of  the  I.Q. 

The  definitions  and  theories  of  intel- 
ligence  have  not  been  alone  in  clouding 
our  thinking  concerning  conceptualiza¬ 
tions  related  to  the  comparison  of  indi¬ 
viduals  on  different  tasks;  the  concept 
of  the  I.Q.  has  also  added  to  the  con¬ 
fusion. 

Quite  some  time  after  the  construct 
of  intelligence  was  formulated  to  ac¬ 
count  for  the  differences  in  the  perform¬ 
ance  of  individuals  on  similar  tasks,  it 
was  felt  that  it  would  be  of  great  value 
to  devise  some  quantitative  method 
whereby  one  could  predict  an  individ¬ 
ual’s  performance  on  different  tasks  as 
compared  to  the  performance  of  other 
people  on  these  tasks.  The  intelligence 
test  was  the  method  used  to  accomplish 
this. 

The  essence  of  the  inteUigence  test 
is  that  a  small  sample  of  the  individual’s 
behavior,  on  certain  tasks,  is  compared 
with  a  small  sample  of  the  behavior  of 
other  individuals  on  these  same  tasks. 
The  results  of  this  comparison  are  ex¬ 
pressed  in  a  quantitative  manner.  The 
assumption  is  that  the  differences  in 
performance  among  individuals,  on 
these  samples  of  behavior,  will  continue 
to  the  same  extent  when  these  individu¬ 
als  are  again  confronted  with  similar 
tasks  in  the  future. 

One  popular  way  to  express,  quanti¬ 
tatively,  an  individual’s  performance  on 
an  intelligence  test  is  the  use  of  the 
I.Q.  It  is  generally  accepted,  by  now, 
that  the  I.Q.  should  not  be  defined 
simply  as  MA  x  100.  According  to 
'CA 

current  usage  of  the  concept,  I.Q.  is 
more  properly  defined  as  the  quantita¬ 
tive  index  of  an  individual’s  perform¬ 
ance  on  an  intelligence  test,  as  com¬ 


pared  to  other  individuals  who  took  the 
test.  (3) 

If  one  keeps  in  mind  the  evolution  of 
the  concept  of  I.Q.,  as  well  as  its  more 
realistic  definition,  it  becomes  easier  to 
put  some  of  the  traditional  questions 
concerning  I.Q.  in  their  proper  focus. 

The  Influence  of  Heredity 
and  Environment 

There  have  been,  essentially,  four 
methods  used  to  determine  the  relative 
effect  of  environmental  or  heriditary 
factors  on  individuals’  performance  of 
intellectual  (nonmotor)  tasks:  (1)  the 
comparison  of  individuals  C nonblood- 
related)  reared  in  a  uniform  environ¬ 
ment;  (2)  the  comparison  of  individuals 
(nonblood-related)  reared  in  different 
environments;  (3)  the  comparison  of 
blood-related  individuals  (e.g.,  identical 
twins)  reared  in  different  environments; 
(4)  the  comparison  of  blood-related 
individuals  reared  in  uniform  environ¬ 
ments. 

The  performance  of  the  individuals 
in  these  situations  has  usually  been 
measured  either  by  the  degree  of  emi¬ 
nence  achieved  or  by  the  result  of  in¬ 
telligence  tests.  The  equivocal  results 
obtained  in  these  situations  are  probably 
due  to  the  frequent  commission  of  two 
fallacies. 

The  first  fallacy  is  the  equating  of 
the  term  uniform  (or  similar)  environ¬ 
ment  with  identical  environment.  No 
two  people  can  ever  live  in  identical  en¬ 
vironment  (i.e.,  the  external  stimuli 
being  quantitatively  and  qualitatively 
the  same).  Even  if  two  individuals 
could  live  in  an  identical  environment 
(i.e.,  occupy  the  same  place)  the  effect 
of  the  environment  on  the  individual 
would  depend  mainly  on  how  he  is  per¬ 
ceived  by  individuals  who  make  up  part 
of  the  environment. 
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The  second  fallacy  is  the  equating  of 
the  term  I.Q.  with  the  terms  intelligence 
or  intellectual  capacity'.  We  often  forget 
that  I.Q.  is  not  something  we  have  in 
our  head  or  carry  around  with  us.  It 
is  a  number  that  is  used  to  help  predict 
an  individual’s  future  performance  on 
particular  tasks.  How  much  this  per¬ 
formance  is  due  to  hereditary  or  envi¬ 
ronmental  factors  is  uncertain. 

Investigators  who  have  claimed  to 
have  raised  the  I.Q.’s  of  some  subjects 
as  a  result  of  training  have  not  added 
any  weight  to  the  position  of  the  envi¬ 
ronmentalists.  All  that  they  have  dem¬ 
onstrated  is  that  individuals  can  be 
trained  to  perform  better  on  the  type 
of  tasks  present  in  certain  tests  (usually 
the  Stanford-Binet). 

The  Constancy  and  Distribution 
of  the  I.Q. 

A  question  such  as  “Do  I.Q.’s  remain 
constant  throughout  life?’’  is  meaning¬ 
less  because  the  intelligence  tests  are  so 
constructed  that  the  I.Q.’s  will  remain 
constant  as  a  function  of  age.  Similarly, 
the  question,  "Are  I.Q.’s  normally  dis¬ 
tributed?’’  is  meaningless  because  test 
constructors  go  to  great  lengths  to  ma¬ 
nipulate  test  items  so  that  scores  on 
the  tests  result  in  normal  distributions. 

The  Inheritance  of  Intelligence 
and  Intellectual  Capacity 

The  question  of  the  inheritance  of 
intelligence  also  becomes  meaningless  if 


intelligence  is  considered  a  construct 
used  to  indicate  that  there  are  constant 
differences  in  performance  among  in¬ 
dividuals.  Certainly  the  construct  is  not 
inherited. 

'The  answer  to  the  question,  “Is  in¬ 
tellectual  capacity  inherited?”  depends 
on  the  definition  of  capacity.  If  Cron- 
bach’s  definition  (4)  (i.e.,  “the  person’s 
hypothetical  potentiality  for  acquiring  a 
reaction,  with  training’’)  is  accepted, 
then  it  appears  that  the  answer  to  the 
question  is  “yes,”  since  the  definition  is 
really  stating  that  the  effect  of  experi¬ 
ence  on  the  organism  depends  on  the 
structure  of  the  organism  that  is  deter¬ 
mined  by  nonexperiential  factors. 

Summary 

The  confusion  concerning  the  terms 
related  to  the  differences  among  indi¬ 
viduals  in  the  performance  of  tasks  has 
resulted  in  the  posing  of  meaningless 
questions,  by  some  teachers  and  psychol¬ 
ogists,  concerning  the  inheritance  of  in¬ 
telligence  and  the  inheritance,  distribu¬ 
tion,  and  constancy  of  the  I.Q. 

The  answer  to  the  question  concern¬ 
ing  the  inheritance  of  intellectual  ca¬ 
pacity  depends  upon  the  definition  of 
capacity.  If  capacity  is  defined  as  the 
hypothetical  potentiality  for  acquiring  a 
reaction,  with  training,  then  intellectual 
capacity  would  have  to  be  considered  as 
an  inherited  factor. 
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Print  for  Children’s  Textbooks 

MILES  A.  TINKER 

University  of  Minnesota,  Minneapolis,  Minnesota 


TThere  are  important  reasons  that 
both  parents  and  teachers  should  be 
highly  interested  in  the  kind  of  typog¬ 
raphy  or  printing  arrangement  em¬ 
ployed  in  textbooks  which  children  read. 
The  term  typography  refers  to  all  factors 
involved  in  printing  that  may  affect  its 
readability,  that  is,  the  ease  and  quick¬ 
ness  with  which  letters,  words,  and  sen¬ 
tences  can  be  discriminated  and  read. 
Among  these  factors  are  the  size  of  the 
print,  the  length  of  the  printed  line,  the 
space,  or  leading,  between  successive 
lines,  the  style  of  type  face,  and  the 
quality  and  color  of  paper  and  printing 
ink.  A  suitable  typography  will  co-ordi¬ 
nate  all  the  factors  so  that  the  physical 
characteristics  of  the  printed  material 
will  present  optimal  conditions  for  easy 
perception  of  the  printed  symbols. 

Parents  are  naturally  concerned  with 
providing  printed  reading  material 
which  will  not  produce  any  unnecessary 
strain  on  the  eyes  of  their  children.  And 
most  teachers  have  a  part  in  selecting 
new  books  for  their  schools.  These 
teachers  may  be  members  of  committees 
for  selecting  new  books,  or  they  may 
make  recommendations  to  committees 
or  to  supervisors.  In  selecting  new 
books  the  typographical  arrangements  of 
printed  pages  must  be  considered. 

The  following  discussion  will  be 
based  upon  research  reports  plus  con¬ 
sideration  of  experience  and  practice.  In 
this  discussion,  note  will  be  taken  first 
of  separate  factors  such  as  size  of  type 


and  length  of  the  printed  line.  Then  a 
statement  of  how  these  factors  are  co¬ 
ordinated  will  be  given. 

Size  of  Type 

McNamara,  Paterson,  and  Tinker 
(6)  report  an  extensive  study  of  the 
effect  of  type  size  on  speed  of  reading  in 
the  primary  grades.  (Type  size  is  desig¬ 
nated  by  points.  The  greater  the  num¬ 
ber  of  points,  the  larger  the  type.)  Their 
findings  reveal  no  differential  effect  of 
type  size  in  Grades  lA  and  IIB.  There 
was  a  slight  advantage  for  14 -point  type 
in  Grade  IIA.  In  Grade  IIIB  10-  and 
12-point  had  a  distinct  advantage  and 
14-point  was  nearly  as  good.  Bucking¬ 
ham’s  (3)  results  showed  that  12-  and 
14-point  type  were  slightly  better  than 
1 8-point  in  Grade  II,  but  the  differences 
were  small.  In  the  Blackhurst  (2) 
studies,  variations  in  size  of  type  be¬ 
tween  14-  and  30-point  in  Grade  I  and 
between  10-  and  24-point  in  Grade  II 
were  unimportant.  But  18-point  was 
read  faster  in  Grades  III  and  IV.  This 
lack  of  important  effects  of  type  size 
variations  upon  speed  of  reading  in  the 
early  grades  is  probably  a  function  of 
growth  factors  in  reading  proficiency. 
Paterson  and  Tinker  (8 — pp.  80-81) 
have  demonstrated  that  type  size  has  a 
definite  effect  upon  speed  of  adult  read¬ 
ing.  Sizes  10-,  11-,  and  12-point  were 
best,  with  a  slight  superiority  for  11- 
point.  It  has  been  demonstrated  by 
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Buswell  (4)  and  by  Ballantine  (1) 
that  the  mechanical  aspects  of  reading 
become  relatively  stable  by  Grade  IV, 
although  there  is  some  further  improve¬ 
ment  up  to  Grade  Vlll.  Prior  to  reach¬ 
ing  this  stability  in  Grade  IV,  the  effect 
of  changes  in  size  of  type  is  relatively 
small. 

The  above  results  are  based  upon 
speed  of  reading.  One  should  note  that 
rate  of  reading  is  not  or  should  not  be 
an  issue  in  the  early  primary  grades, 
particularly  in  Grade  I  and  perhaps 
in  Grade  II.  These  are  the  years  devoted 
largely  to  developing  discrimination  of 
visual  symbols,  word  recognition,  vo¬ 
cabulary  knowledge  and  comprehension. 
A  type  size  that  fosters  easy  visual  dis¬ 
crimination  should  be  chosen  for  the 
early  grades.  Experience  plus  some  re¬ 
search  results  suggest  that  type  size  for 
Grade  I  should  be  14-  to  18-point,  and 
for  Grades  II  and  III,  12-  to  H-point. 
For  the  upper  grades,  IV  to  VIII,  10-, 
1 1-,  or  1 2-point  should  be  used.  Twelve- 
point  is  most  commonly  employed. 

Length  of  Line 

Apparently  the  length  of  line  may 
vary  considerably  without  important  ef¬ 
fects  upon  reading  speed.  Gates  (5) 
concluded  that  there  is  no  evidence 
available  which  permits  specification  of 
optimal  line  lengths  for  materials  to  be 
read  by  young  children.  Line  length  is 
measured  in  picas.  One  pica  is  1  /6 
inch.  Blackhurst’s  (2)  results  seem  to 
indicate  that  a  24-pica  ( 4-inch)  line 
is  best  for  the  primary  grades.  Actually 
when  all  the  evidence  is  considered, 
line  lengths  may  range  frcnn  16  to  30 
picas  in  these  grades.  Practice  seems  to 
suggest  a  medium  length  such  as  18  to 
24  picas  C  3  to  4  inches)  at  any  age  lev¬ 
el.  The  tendency  is  to  use  rather  short 


lines  in  Grade  I  (16  to  22  picas).  It 
is  best  to  use  the  same  length  of  line  for 
an  entire  book  rather  than  to  employ 
3  or  4  lengths  on  a  single  page.  Chil¬ 
dren  appear  to  adjust  quickly  to  a  specif¬ 
ic  line  length. 

leading,  or  Space  between  Lines 

Evidence  on  the  effectiveness  of  space 
between  successive  lines  of  print  for 
books  in  the  primary  grades  is  confusing 
to  say  the  least.  According  to  Blackhurst 

(2)  the  amount  of  leading  has  no  ap¬ 
preciable  effect  on  the  speed  of  reading 
in  the  first  four  grades.  Buckingham 

(3)  found  that  3  or  4  points  of  leading 
combined  with  a  short  line  and  printed 
in  12-  or  14-point  type  promoted  some¬ 
what  faster  reading  in  Grade  II.  The 
approved  practice  is  to  use  generous 
amounts  of  leading  in  Grade  I,  some¬ 
what  less  in  Grade  II  and  still  less  in 
Grade  III.  A  satisfactory  arrangement 
might  well  be  4-  to  6-point  leading  in 
Grade  I,  3-  to  4-point  in  Grade  II  and 
2-  or  3-point  in  Grades  III  and  IV. 
Above  the  fourth  grade,  including 
adults,  some  leading  is  indicated.  Pater¬ 
son  and  Tinker  (8)  found  that  2-point 
leading  was  best  after  reading  habits 
are  established,  i.e.,  for  upper  classes 
and  adults. 

Styles  of  Type  Face 

By  styles  of  type  face  one  refers  to 
the  numerous  kinds  of  type  that  have 
been  devised  and  used  during  the  last 
200  years  and  more.  Ordinary  type  faces 
resemble  the  print  in  this  magazine.  In 
each  type  face  there  are  capital  print¬ 
ing,  ordinary  Lwer  case,  italics,  and 
bold  face.  In  general,  ordinary  lower 
case  is  easiest  to  read,  but  bold  face  has 
no  noticeable  retarding  effect.  Italic 
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print,  on  the  other  hand,  has  a  slightly 
retarding  effect  and  is  disliked  by  many 
readers  if  used  in  a  lengthy  manner. 

All  capital  print  is  difficult  to  read.  It 
retards  the  rate  of  reading  by  12  per 
cent  or  more  and  is  disliked  by  many 
readers.  There  is  a  good  reason  for  these 
results.  As  children  (or  adults)  learn  to 
recognize  words  and  make  them  a  part 
of  their  sight  vocabulary,  they  make 
maximum  use  of  the  general  shape  of 
the  word  in  perception,  that  is,  the 
word  form.  This  is  readily  understood 
by  examining  the  shapes  of  "stopped” 
and  “STOPPED.”  When  printed  in  or¬ 
dinary  lower  case  (small  letters),  the 
word  has  a  characteristic  shape  due  to 
the  alternation  of  the  tall  and  short 
letters.  This  makes  it  easy  to  grasp  or 
recognize  the  word  as  a  unit.  But  in  all 
capital  printing,  these  cues  of  shape  are 
missing,  because  all  letters  are  the  same 
height.  The  reader  must  examine  the 
separate  letters  to  recognize  the  word. 
As  a  result,  all  capital  printing  should 
be  avoided  wherever  possible. 

There  has  been  no  research  on  type 
faces  suitable  for  children’s  books.  But 
the  results  of  studies  of  adult  reading 
should  be  applicable  to  printing  for  chil¬ 
dren.  Paterson  and  Tinker  (7)  found 
that  the  type  faces  in  common  use 
(Cheltenham,  Bodoni,  Garamond,  the 
type  in  this  magazine,  etc.)  are  equally 
legible.  These  findings  are  in  agreement 
with  Pyke  (9)  who  states  that  there 
must  be  extremely  large  typographical 
differences  between  type  faces  before 
there  is  any  difference  in  legibility  in 
ordinary  reading.  This  means  that  type¬ 
writing  print.  Old  English,  and  perhaps 
certain  serifless  type  faces  should  be 
avoided.  A  serifless  type  loolu  like  en¬ 
gineering  lettering.  There  are  no  short 
cross  lines  placed  at  the  ends  of  un¬ 
connected  elements  in  a  letter  such  as 


you  find  at  the  top  of  the  letter  u  and 
at  the  bottom  of  n  in  this  magazine. 

Quality  and  Color  of  Paper 

Quality  of  paper  is  concerned  with 
opacity  and  the  nature  of  the  surface. 
The  paper  should  be  opaque  enough  so 
that  the  print  on  the  back  will  not  show 
through  to  the  other  side  and  thus  blur 
the  print.  Also  the  paper  surface  should 
be  rough  enough  (mat  surface)  so  that 
the  glare  from  reflected  light  will  not 
occur.  In  order  to  have  pictures  printed 
in  children’s  books  look  natural,  a  com¬ 
promise  between  a  rough  surface  paper 
and  hard  shiny  paper  is  necessary. 

Color  of  Paper  and  Ink 

Ordinarily,  books  are  printed  on  so- 
called  white  paper  with  black  printing 
ink.  These  papers  vary  considerably  in 
“whiteness”  and  consequently  in  degree 
of  brightness  contrast  between  paper 
and  ink.  Most  book  paper  reflects  about 
75  to  85  per  cent  of  light,  and  printing 
ink,  about  5  per  cent.  This  means  a 
difference  in  reflectance  (or  a  bright¬ 
ness  contrast)  of  70  to  80  per  cent. 
This  is  satisfactory.  However,  this  value 
of  brightness  contrast  should  not  fall 
below  65.  Paper  tinted  slightly  yellow, 
green  or  some  other  color  may  be  used 
with  little  loss  in  brightness  contrast. 
The  experiment  by  Tinker  and  Pater¬ 
son  (10)  led  to  the  conclusion  that 
greatest  readability  (or  legibility)  is 
achieved  when  there  is  maximum 
brightness  contrast  between  paper  and 
print.  If  tinted  paper  is  preferred  from 
an  aesthetic  viewpoint,  this  is  all  right, 
provided  the  color  is  light  enough  not  to 
reduce  appreciably  the  brightness  con¬ 
trast  between  paper  and  ink. 
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Co-ordination  of  Typographical  Factors  right  ends  of  lines.  That  is,  the  line 

may  end  where  the  sentence  ends. 

In  order  to  achieve  most  readable  In  Grades  II  and  III  suitable  print 
print,  factors  such  as  size  of  type,  would  have  a  type  size  of  12  to  14 
length  of  line  and  leading  must  be  co-  points,  3  or  4  points  of  leading  and  a 
ordinated.  In  the  primary  grades  the  line  length  of  19  to  22  picas, 
results  of  experiments  are  not  entirely  In  higher  grades  and  for  adults,  indi¬ 
uniform  on  this.  Therefore  one  must  cations  are  that  10-,  11-,  or  12'point 
depend  partly  upon  experience  and  type,  with  2-point  leading  and  a  line 
practice  in  any  recommendation.  length  of  19  to  24  picas  are  suitable. 

In  Grade  I  the  child  is  learning  to  Eleven-point  type  seems  slightly  better 
discriminate  both  words  and  letters.  Ex-  than  10-  or  12-point, 
cept  for  the  avoidance  of  dawdling,  rate  The  specifications  listed  above  repre- 
of  reading  is  not  an  issue.  Typographic-  estimates  that  can  be  made 

al  studies  which  employ  speed  of  read- 

r  I  -u-i-w  w  wL-  Some  deviation  from  the  specifications 
ing  as  a  measure  of  legibility  at  this  ,  ,  .  ,  •  .  ,  i 

,  ,  ,  .  ,  ,  can  be  made  without  reducing  the  read- 

level,  therefore,  tend  to  be  meaning-  ,  ^  . 

,  f  abilitv  of  print  in  children  s  books.  This 

less.  The  best  estimate  Is  that  in  Grade  true  of  the  Une  length. 

I  size  of  type  should  he  14  to  18  point  conclusion,  one  should  add  that 

With  generous  leading,  perhaps  4-  to  6-  these  books  should  avoid  all  capital 
point,  and  in  a  relatively  short  line  of  print  and  any  style  of  type  face  not  in 
about  19  or  20  picas.  It  is  not  neces-  common  use.  Italics  should  be  used 
sary  to  avoid  indentation  of  lines  at  the  sparingly.  ^ 
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How  Good  Is  20/20  Vision? 

CLARENCE  H.  VETTERLl 
Reading  and  Vision  Center,  Burhank,  California 


HAT  do  I  do  now?”  Miss  Stur- 
gess  asked  herself.  She  felt  certain  that 
Dennis  was  having  eye  trouble.  He  con¬ 
sistently  held  his  book  too  close,  and 
sometimes  he  complained  that  the 
words  were  "mixed  up.”  But  here  was 
the  vision  screening  report:  "Visual 
acuity,  20/20.” 

As  a  teacher.  Miss  Sturgess  was  alert 
to  the  possibihty  that  reading  and  other 
school  difficulties  might  be  linked  to 
visual  problems.  But  she  was  also  a 
victim  of  the  widespread  myth  that 
"20/20  vision  is  perfect  vision.” 

The  Myth  of  20/20 

This  myth  of  20/20  vision  dates 
from  the  last  part  of  the  nineteenth 
century,  when  a  Dutch  ophthalmologist, 
Hermann  Snellen,  originated  a  scheme 
of  letter  sizes  for  testing  visual  acuity. 
This  scheme,  in  the  form  of  the  Snellen 
Chart,  is  still  used  today  by  thousands 
of  schools  as  the  only  test  of  vision. 

What  is  wrong  with  the  Snellen 
Chart?  Despite  the  fact  that  the  physi¬ 
ological  principles  on  which  it  was  based 
have  been  proved  erroneous,  the  Snellen 
Chart  is  still  a  good  standard  for  deter¬ 
mining  visual  acuity.  Nevertheless,  its 
faults  as  a  screening  device  are  so  seri¬ 
ous  that  authorities  almost  universally 
advocate  that  its  use  in  school  testing 
programs  be  abandoned. 

What  20/20  Means 

Just  what  is  20/20  vision?  The  first 
figure  in  the  symbol  refers  to  the  dis¬ 


tance  in  feet  at  which  testing  is  done. 
Twenty  feet  was  chosen  because  light 
coming  from  a  point  at  that  distance  or 
beyond  is  traveling  in  a  straight  line 
(not  converging  or  diverging)  when  it 
reaches  the  eye.  Only  under  this  con¬ 
dition  would  the  optically  perfect  eye 
at  rest  sharply  focus  an  image  on  the 
retina  (the  brain’s  photographic  plate 
at  the  back  of  the  eye).  The  second 
figure  indicates  the  distance  at  which 
most  people  can  distinguish  the  letters 
of  a  size  considered  standard  for  that 
distance. 

Thus,  a  person  with  20/20  vision 
can  distinguish  at  a  distance  of  20  feet 
the  letters  that  most  people  can  make 
out  at  that  distance.  One  with  20/30 
vision  cannot  make  out  the  20/20  line 
of  letters,  but  can  distinguish  slightly 
larger  ones — of  a  size  that  most  people 
can  see  from  30  feet  away.  Actually, 
the  visual  acuity  of  many  people  is  bet¬ 
ter  than  20/20.  A  large  number  have 
20/15  vision;  some  have  20/10  vision. 
Such  people  can  distinguish  from  a  dis¬ 
tance  of  20  feet  letters  so  small  that 
those  with  "perfect”  20/20  vision  would 
have  to  advance  to  a  distance  of  ten 
feet  to  make  them  out. 

Visual  Acuity  vs.  Vision 

If  acuity  were  the  only  basis  for  de¬ 
termining  good  vision,  20/10  would  be 
the  ideal  condition.  In  some  few  people 
such  clarity  may  be  normal,  but  usually 
it  is  accompanied  by  eye  strain.  In 
other  words,  visual  acuity  does  not  tell 
the  whole  story  of  vision. 


41 


42 


EDUCATION  FOR  SEPTEMBER,  19S9 


The  first  charge  against  the  Snellen 
Chart,  even  as  a  device  for  determining 
visual  acuity,  is  that  many  children  find 
it  easy  to  "beat.”  Recently  the  principal 
of  a  school  discovered  that  his  daughter 
was  extremely  nearsighted — although 
her  school  health  record  consistently 
showed  her  as  having  20/20  vision.  “I 
just  memorized  the  chart,”  she  ex¬ 
plained  when  questioned.  "I  was  afraid 
I  would  have  to  sit  at  the  front  of  the 
classroom,  away  from  my  friends,  if  I 
didn’t  pass  the  eye  test.” 

If  a  child  is  slightly  nearsighted  or 
has  astigmatism  Ca  condition  of  irregu¬ 
lar  focus),  he  has  probably  learned  that 
he  can  make  out  the  20/20  line  of  the 
Snellen  Chart  if  he  squints.  Thus, 
many  children  with  border-line  visual 
problems  escape  detection  at  the  very 
time  when  it  is  most  important  for  them 
to  receive  professional  care. 

False  Assurance 

The  fact  that  a  few  children  are  able 
to  outwit  the  adults  in  charge  of  a 
screening  test  is  not  its  major  fault.  If 
carried  out  carefully  enough  to  pre¬ 
vent  fudging,  the  Snellen  Test  can  dis¬ 
cover  advanced  cases  of  nearsightedness. 
However,  it  probably  fails  to  disclose 
more  visual  problems  than  it  discovers. 
Worst  of  all,  it  gives  children,  parents, 
and  teachers  a  false  assurance  that 
“Johnny’s  eyes  are  perfect.” 

Take  the  case  of  Margaret.  She  was 
able  to  read  easily  the  20/15  line  on 
the  Snellen  Chart — a  line  better  than 
20/20.  She  passed  the  screening  test. 
Nevertheless,  Margaret  suffered  from 
frequent  headaches,  stomach  upset  and 
fatigue.  A  thorough  general  medical  ex- 

1.  The  importance  of  near-point  vision 
strongly  emphasized  by  the  work  of  Dr.  A.  M. 
Octo^r,  1958. 


amination  failed  to  find  anything  wrong. 
Although  the  physician  had  suggested 
an  eye  examination,  Margaret’s  mother 
decided  it  was  pointless  since  the  school 
screening  test  showed  Margaret’s  eyes 
to  be  "perfect.” 

A  year  later,  in  desperation,  Mar¬ 
garet’s  mother  arranged  for  an  examina¬ 
tion  by  an  optometrist.  Margaret  was 
found  to  be  extremely  farsighted  (hy¬ 
peropic).  She  had  perfect  vision  for  such 
things  as  hunting,  aircraft  spotting  and 
bird  watching,  but  Margaret  did  none 
of  these.  The  major  portion  of  her  day 
was  spent  in  a  classroom,  reading  or 
writing,  or  in  her  house  practicing  the 
piano  and  watching  television — at  dis¬ 
tances  from  12  inches  to  10  feet. 

To  see  clearly  at  such  close  distances, 
Margaret  had  to  expend  some  five  times 
as  much  energy  as  does  a  child  with  no 
visual  defect.  Because  she  was  young 
and  healthy,  she  was  able  to  maintain 
clear  vision,  but  at  a  great  cost  in  nerv¬ 
ous  expenditure,  for  which  she  paid 
with  her  distressing  symptoms.^ 

Astigmatism  and  Screening 

Another  visual  defect  that  the  stand¬ 
ard  screening  procedure  fails  to  detect 
is  the  condition  called  astigmatism.  If 
the  defect  is  extreme,  use  of  the  Snell¬ 
en  Chart  will  disclose  it.  But  many  as¬ 
tigmatic  children  who  should  be  wear¬ 
ing  glasses  are  able  to  pass  the  screen¬ 
ing  test. 

,  Astigmatism  is  the  name  given  to  the 
condition  in  which  the  cornea  of  the 
eye  (the  clear  window  in  front  of  the 
iris  and  pupil)  is  irregular  in  shape. 
That  is,  this  window,  which  helps  to 
focus  images,  is  spoon-shaped  instead 

to  achievement  in  school  children  hat  been 
Skeffington.  See  Education,  Vol.  79,  No.  2, 
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of  being  spherical.  The  result  is  that 
two  perpendicular  lines  (as  the  lines  of 
a  cross)  are  not  both  focused  clearly  at 
the  same  time. 

Squinting  will  sometimes  put  enough 
pressure  on  the  cornea  to  change  its 
-hape  Cniake  it  more  spherical)  and 
thus  sharpen  both  parts  of  the  image. 
Children  with  astigmatism  soon  learn 
this  trick,  and  often  they  are  able  to 
pass  the  screening  test  when,  in  reality, 
their  true  visual  acuity  is  below  stand¬ 
ard.  Other  astigmatic  children,  by  ma¬ 
nipulating  the  focus  of  their  eyes,  can 
find  a  point  of  least  blur,  which  they 
learn  to  interpret.  Often  they  are  able 
to  read  the  20/20  line  of  the  test 
chart  even  though  the  letters  are  not 
sharp  and  black.  Because  they  have  nev¬ 
er  seen  objects  clearly,  these 'astigmatic 
children  are  unaware  that  their  blurred 
vision  is  not  normal. 

Close-Work  Complications 

There  is  an  additional  complication 
with  astigmatics:  while  the  blur  at  dis¬ 
tance  may  be  minor,  as  the  eyes  focus 
on  near  objects,  the  blur  often  increases. 
Thus,  even  though  a  child  may  be  able 
to  read  a  chart  at  20  feet,  the  print  of 
a  book  held  at  14  inches  may  be  badly 
out  of  focus. 

Such  was  the  case  with  Gail.  Every 
word  he  read,  every  number  in  an  arith¬ 
metic  problem  had  to  be  puzzled  out, 
pieced  together  from  a  series  of  in¬ 
distinct  gray  lines.  No  wonder  his  teach¬ 
ers  considered  him  mentally  dull.  He 
was  only  half  through  his  assignments 
by  the  time  other  children  had  finished. 
His  complaints  were  discounted,  of 
course.  His  record  showed  that  he  had 
20/20  vision. 

The  shortcomings  of  the  typical 
school  vision-screening  program  are  not 
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limited  to  failures  in  uncovering  many 
problems  of  visual  acuity,  serious  as 
these  are.  Acceptance  of  the  idea  that 
“20/20  is  perfect  vision”  leads  to  the 
neglect  of  other  serious  problems  not 
necessarily  associated  with  acuity,  or 
sharpness.  One  of  the  most  important 
is  lack  of  efficient  eye  co-ordination. 

Man  Is  Binocular 

Except  when  looking  through  an  in¬ 
strument  such  as  a  telescope,  we  do  not 
use  our  eyes  singly  and  separately.  Man 
is  by  nature  a  binocular  (two-eyed)  ani¬ 
mal,  and  his  eyes  are  intended  to  be 
used  in  unison.  Only  by  such  co-ordi¬ 
nated  team  work  are  we  able  to  experi¬ 
ence  stereopsis,  that  three-dimension 
efiFect  so  important  to  safe  driving,  fly¬ 
ing  and  to  skill  in  many  sports. 

Everyone  is  familiar  with  the  most 
extreme  forms  of  eye-co-ordination  fail¬ 
ure:  crossed  eyes.  The  cross-eyed  person 
has  given  up  all  effort  to  use  the  two 
eyes  together  and  has  mentally  put  one 
eye  out  of  commission.  He  simply  uses 
one  eye  and  lets  the  other  drift  out  of 
the  way.  In  some  cases  he  may  alternate, 
using  first  one  eye,  then  the  other,  de¬ 
pending  on  where  he  wants  to  look. 

The  obvious  turning  of  an  eye  is 
soon  noted  by  parents  or  teachers.  But 
there  are  less  obvious  forms  of  failure 
to  co-ordinate,  which  can  be  discovered 
only  by  a  thorough  examination  using 
special  equipment  and  techniques. 

Effects  of  Poor  Co-ordination 

The  story  of  Roger  illustrates  how 
poor  eye  co-ordination  may  affect  a 
child.  Roger's  symptoms  were  similar  to 
those  reported  by  children  with  other 
eye  problems:  he  read  poorly,  he  found 


it  difficult  to  concentrate  and  he  com¬ 
plained  that  reading  made  him  sleepy. 

Under  how  much  of  a  handicap  was 
Roger  struggling?  Looking  at  an  object 
involves  two  simultaneous  actions:  (1) 
Each  eye  must  focus  the  image  of  an 
object  sharply  on  the  retina.  (2)  Both 
eyes  must  turn  simultaneously  so  as 
to  point  exactly  at  the  same  spot.  These 
actions  are  linked  together  so  that  one 
helps  the  other.  When  the  two  eyes 
co-ordinate  properly,  a  mental  process 
called  fusion  takes  place.  That  is,  the 
image  seen  by  one  eye  is  fused  in  the 
brain  with  the  image  seen  by  the  other 
eye,  so  that  we  are  aware  of  only  a  single 
subject.* 

Although  Roger’s  eyes  did  not  actual¬ 
ly  cross,  he  had  never  learned  to  co¬ 
ordinate  them  efficiently.  Each  time  he 
shifted  his  gaze  from  one  object  to  an¬ 
other — thus  breaking  fusion — the  re¬ 
focusing  and  re-centering  of  the  two 
eyes  required  intent  concentration.  His 
fusion  was  sluggish  and  unstable. 

Reading  Becomes  Difficult 

How  did  this  condition  affect  Roger’s 
school  work?  In  reading,  the  eyes  do  not 
make  a  smooth  sweep  across  .the  printed 
line.  They  move  in  a  series  of  jumps 
and  pauses.  Only  during  the  pauses 
does  a  reader  identify  words  and  gain 
meaning  from  them.  When  reading  a 
line  of  textbook  print,  most  children  of 
Roger’s  age  have  to  pause,  focus  and 
center  their  eyes  from  eight  to  ten  times. 
Each  time  the  eyes  move  from  one  fixa¬ 
tion  to  another,  fusion  is  broken  and 
has  to  be  re-established  before  the  word 
can  be  clearly  seen. 

Well  co-ordinated  eyes  can  carry  out 
this  complex  operation  quickly  and 


2.  'The  inter-relationship  of  the  ^et  and  mental  processes  is  effectively  illustrated  in 
the  “Diagrammatic  Interpretation  of  Vision"  presented  in  “The  Story  of  Vision"  by  Dr.  E.  B. 
Alexander,  Education,  Vol.  79,  No.  6,  February,  1959. 
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without  strain.  But  when  fusion  is  slow 
and  weak,  each  step  across  the  line  is  a 
tedious,  fumbling  effort.  So  it  was  for 
Roger.  Locating  the  beginning  of  each 
new  line  was  especially  difficult  for  him. 
So  demanding  were  the  mere  visual 
mechanics  of  reading  that,  by  the  time 
he  read  a  sentence,  its  meaning  was  lost. 
Roger’s  eyes  were  20/20,  but  his  vision 
was  far  from  “perfect." 

Perpetuating  a  Myth 

If  vision  specialists  recognize  that  the 
screening  methods  commonly  employed 
by  schools  are  not  only  inadequate,  but 
also  may  do  much  harm  in  delaying  the 


correction  of  visual  defects,  why  does 
the  practice  continue?  The  most  obvious 
answer  is  that  the  Snellen  Test  is  still 
the  quickest  and  easiest  way  to  screen 
large  numbers  of  children.  Of  course, 
it  is  not  a  good  answer. 

There  can  be  no  substitute  for  an 
annual  examination  in  the  office  of  a 
qualified  vision  specialist  throughout  the 
period  of  a  child’s  school  attendance. 
That  ideal  will  not  be  attained  (or  even 
approached)  so  long  as  parents,  teach¬ 
ers  and  school  authorities  believe  in  the 
myth  of  20/20  vision.  And  each  time 
the  Snellen  Chart  is  used  for  screening, 
that  myth  is  perpetuated. 


CHILDREN’S  BOOKS 


ViCKT  Pageant.  By  Dorothy  Whittington. 
New  York,  N.  Y.  Duell,  Sloan  and  Pearce. 
1959.  $3.00. 

Vkky,  a  college  freshman,  had  high  hopes 
of  a  glamorous  career  on  the  stage.  But  one 
misfortune  after  another  befell  her.  When 
she  was  forced  to  withdraw  from  college, 
she  determined  she  would  do  something 
about  it.  In  the  end  she  wins  a  scholarship 
and  begins  a  bright,  new  career  with  a  bit  of 
romance  included.  A  story  for  girls  of  sec¬ 
ondary  school  years. — Paul  Zankowich 

Where  Are  the  Mothers?  By  Dorothy 
Marino.  Philadelphia,  Pa.  Lippincott.  1959. 
$2.50. 

Children  from  three  to  six  and  beginning 
readers  will  learn  what  mother  does  while  her 
children  are  at  school  as  they  go  through  this 
easy-to-read  picture  book. — Paul  Zankowich 

Missile  Away.  By  Rutherford  Mont¬ 
gomery.,  New  York,  N.  Y.  Duell,  Sloan  and 
Pearce.  1959.  $3.00. 

Rutherford  Montgomery  has  a  facile  pen 
when  it  comes  to  writing  for  boys,  and  his 
Kent  Barstow  stories  have  been  especially 
well  received  by  young  readers.  In  this  ad¬ 


venture  story,  we  follow  Kent  Barstow,  First 
Lieutenant,  USAF,  in  an  action-filled  account 
of  jets  and  jet  pilots. — Paul  Zankowich. 

Magic  Night  for  Lilubet.  By  Gerry 
Turner.  Indianapolis,  Ind. — New  York,  N.Y. 
Bobbs-Merrill.  1959.  $2.95. 

An  unusually  imaginative  story,  this  read- 
aloud  book  combines  fantasy  and  reality  in 
terms  young  children  understand  and  enjoy. 
Lillibet  finds  that  her  mother  is  going  to 
throw  away  her  beloved  but  patched  toy, 
Stanley  Giraffe.  Only  with  the  help  of 
Gregory  Tiger  and  a  magic  night  does  she 
find  a  way  to  help  and  save  him.  Appealing 
photographs. — A.  Studor 

Mr.  Dawson  Had  an  Elephant.  By  R. 
O.  Work.  Indianapolis,  Ind. — New  York, 
N.  Y.  Bobbs-Merrill.  1959.  $2.75. 

Mr.  Dawson  acquires  a  very  large  and 
amusing  pet — an  elephant.  Her  name  is  Mrs. 
Pearson,  and  she  has  a  knack  for  getting  both 
herself  and  her  perplexed  owner  into  mis¬ 
chief.  How  Donald  and  Marjorie  Dawson 
solve  the  problem  of  an  elephant  boarder 
makes  an  unusually  funny  easy-to-read  story. 

— A.  Studor 


What  Makes  Sense  in  Reading? 

'  ,  EMMETT  ALBERT  BETTS 

■'  Director,  The  Betts  Reading  Clinic,  Haverford,  Pennsylvania 


{Recently  we  served  as  a  consultant 
to  a  group  of  parents  and  teachers  con¬ 
cerned  with  separating  sense  from  non¬ 
sense  in  the  teaching  of  reading.  We 
found  this  group  chewing  their  finger 
nails  over  many  basic  questions: 

Can  all  children  be  taught  to  read  at 
either  five  or  six  years  of  age? 

Can  the  same  textbook  be  used  with 
all  children  in  the  same  grade? 

Can  all  children  learn  to  read  in  the 
first  grade  or  even  in  the  first  three 
grades? 

Is  phonics  the  only  thing  a  child  must- 
know  in  order  to  read? 

-  Has  a  phonics  system  been  devised 
which  will  help  all  children  learn  to 
read? 

'  During  this  discussion,  journalists, 
educators,  psychologists  and  Unguists 
were  quoted.  But  the  group  concluded 
they  had  no  good  basis  for  separating 
scholars  from  quacks.  At  this  point  we 
suggested  a  series  of  public  demonstra¬ 
tions,  using  their  own  children  to  test 
these  statements. 

So  two  series  of  demonstrations  were 
given.  For  the  first  series  two  six-year- 
olds  were  used. 

Mickey,  the  first  child,  could  read  a 
primer,  pronounce  words  using  all 
speech  sounds  and  copy  the  drawings  of 
a  four-sided  diamond.  He  could  name 
the  months  and  give  the  day,  month  and 
year.  The  fact  that  he  had  learned  to 
do  some  reading  left  no  doubt  about 
Ms  readiness  and  need  for  learning  how 
to  read— and  to'  write. 


In  contrast  to  Mickey,  Nancy  could 
not  understand  what  was -read  to  her 
from  a  primer.  While  she  could  copy 
the  line  drawing  of  a  circle  and  a  cross 
CX),  she  simply  couldn't  copy  a  triangle 
or  a  diamond.  She  could  say  "baby,” 
"good”  and  “candy,”  but  she  said  “pence” 
for  "fence”  and  “wabbit”  for  “rabbit.” 
She  reasoned  that  “a  clock  has  two 
hands  because  it  is  a  clock.”  Finally,  she 
was  unable  to  count  four  blocks. 

Both  parents  and  teachers  agreed 
that  Nancy  had  a  lot  of  growing  up  to 
do  before  she  would  be  ready  for  phon¬ 
ics  or  anything  else  in  learning  to  read. 
Moreover,  many  parents  frankly  ad¬ 
mitted  that  they  had  never  realized  the 
differences  among  the  six-year-olds  they 
sent  to  school. 

Many  children  of  six  are  between 
the  two  extremes  illustrated  by  Mickey 
and  Nancy.  They  can  reason  that  a 
shovel  is  to  dig  and  a  clock  is  to  tell 
time.  They  can  count  by  twos  to  twen¬ 
ty,  recognize  a  dime  and  read  and  write 
a  few  numbers.  They  can  say  “laugh,” 
"shoe”  and  "five;”  can  use  verbs  correct¬ 
ly;  use  complex  and  compound  sen¬ 
tences;  and  identify  signs  on  store  vnn- 
dows.  Furthermore,  they  can  under¬ 
stand  what  is  read  to  them  from  a  prim¬ 
er  or  first  reader.  In  short,  they  are 
ready  to  be  taught  how  to  read. 

Following  these  demonstrations,  the 
parents  and  teachers  came  to  some  un¬ 
derstandings  regarding  the  different 
needs  of  six-year-olds.  Above  all,  they 
had  a  basis  for  seeing  the  big  fallacy  iii 
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the  recent  statement  of  a  lawyer-jour¬ 
nalist!  .  teach  your  child  yourself 
how  to  read — at  the  age  of  five.” 

For  the  second  series  of  demonstra¬ 
tions,  fifth-grade  children  were  avail¬ 
able.  A  series  of  books  was  used,  graded 
in  difficulty  from  pre-primer  through 
twelfth  grade. 

The  first  child,  Jimmy,  stumbled 
through  a  list  of  pre-primer  words  and 
gave  up  on  a  list  of  primer  words.  He, 
of  course,  was  unable  to  read  a  pre¬ 
primer.  On  the  other  hand,  he  could 
understand  a  sixth-grade  book  when  it 
was  read  to  him,  indicating  good  men¬ 
tal  ability. 

Digging  into  Jimmy’s  school  records, 
we  learned  that  he  had  been  given 
heavy  doses  of  phonics  for  years.  Re¬ 
gardless  of  how  hard  he  worked  to 
sound  out  words,  he  did  not  know  them 
ten  minutes  later. 

We  were  able  to  demonstrate,  how¬ 
ever,  that  Jimmy  could  learn  words  by 
tracing  them  with  his  finger  as  he  said 
them  by  syllables  and  then  by  writing 
them  from  memory.  Furthermore,  we 
demonstrated  that  learning  to  read  was 
learning  to  think  in  reading  as  well  as 
learning  words. 

Another  fifth-grader,  Susan,  was  hav¬ 
ing  trouble  in  learning  to  read.  In  her 
case,  however,  we  found  that  she  could 
not  understand  what  was  read  to  her 
from  a  second  reader.  She  was  skilled 
in  phonics  and  could  read  a  first  reader. 
Susan  simply  was  far  below  Jimmy  in 
her  capacity  to  learn  to  read. 

Bill  was  in  the  same  class  with  Jimmy 
and  Susan.  He  proved  to  be  an  excel¬ 
lent  reader  who  pursued  several  inter¬ 
ests,  including  astronomy.  When  Bill 
came  to  a  selection  on  Mars,  written 
for  twelfth-grade  students,,  he  read  it 


eagerly  and  faultlessly.  He  could  dis¬ 
cuss  intelligently  how  temperature  on 
Mars  was  estimated  and  many  other 
ideas. 

Jimmy,  Susan,  and  Bill  demonstrated 
many  basic  facts  which  scholars  have 
long  understood: 

1 .  Ten-year-olds  may  vary  as  much 

as  twelve  years  in  their  reading  abil¬ 
ities,  making  it  impossible  to  use  the 
same  textbook  with  every  child .  in. 
the  class.  >  .  ^ 

2.  All  children  need  to  learn  to  use 
phonic  skills  automatically,  making  it 
possible  to  give  attention  to  ideas. 

3.  A  few  children  need  more  than 
phonic  skills  in  order  to  learn  how 
to  read. 

4.  All  children  need  to  be  guided 
in  their  cultivation  of  worth-while  in¬ 
terests  which  can  be  satisfied  by  read¬ 
ing  something  besides  comic  bwks. 

5.  All  children  need  to  be  taught  to 
think,  because  reading  is  getting  ideas 
rather  than  merely  pronouncing 
words. 

6.  Both  parents  and  teachers  need 
to  know  each  child’s  reading  level  in 
order  to  understand  where  to  begin 
to  help  him. 

Of  course,  this  group  of  parents  and 
teachers  requested  the  demonstration  of 
many  other  ideas  to  help  all  their  chil¬ 
dren  to  read  better.  These  first  demon¬ 
strations,  however,  gave  the  group  a 
basis  for  putting  first  things  first  and 
for  evaluating  the  recommendations  of 
scholars  as  well  as  of  charlatans.  Mem¬ 
bers  of  the  group  no  longer  chewed  their 
finger  nails;  instead,  they  worked  to¬ 
gether  that  they  might  approach  the 
needs  of  the  slow  bloomers,  the  average 
and  the  gifted  with  love,  understanding 
and  faith. 
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PAUL  KINSELLA 
Skokie  Public  Schools,  Skokie,  Illinois 


TThe  almost  universal  interest  in  TV 
throughout  the  United  States  is  one  of 
the  most  phenomenal  developments  of 
modern  times.  A  number  of  surveys 
made  during  the  past  decade  have  re¬ 
vealed  the  persistent  popularity  of  TV. 
As  early  as  1949,  Thomas  E.  Coffin* 
reported  that  the  average  amount  of 
time  children  devoted  each  week  to  TV 
was  more  than  24  hours.  Among  junior 
and  senior  high  school  pupils,  surveys 
showed  large  amounts  of  televiewing, 
too.  In  1950,  a  study  by  Gertrude 
Young^  disclosed  a  range  of  1|  to  5| 
hours  given  daily  to  TV  by  junior  high 
school  pupils.  One  writer  compared  the 
time  spent  televiewing  with  that  re¬ 
quired  by  the  entire  school  curriculum. 
The  school  schedule  occupied  27  hours 
and  55  minutes  each  week;  the  average 
time  spent  weekly  in  televiewing  by 
pupils  in  homes  having  TV  sets  was  27 
hours!* 

Reaction  of  Parents  and  Teachers  to  TV 

Parents  and  teachers  were  quick  to 
react  to  TV.  To  some  TV  seemed  to  be 


a  great  menace.  "TV  is  converting  our 
children  into  a  race  of  spectators,”  said 
one  parent.  "Life  should  be  lived,  not 
watched,”  remarked  another.  And  a  dis¬ 
couraged  teacher  wrote:  “Competing 
with  TV  for  the  attention  of  children  is 
impossible.”  However,  some  parents  and 
teachers  stressed  the  value  of  TV  in 
extending  children’s  experience  and  in 
cultivating  their  interests.  Nevertheless, 
the  adverse  effects  of  excessive  teleview¬ 
ing  were  repeatedly  set  forth  in  maga¬ 
zine  and  newspaper  accounts  which  ap¬ 
peared  about  mid-century. 

One  of  the  most  widely  quoted  sur¬ 
veys  utilized  a  team  of  research  workers 
who  “monitored”  all  the  TV  programs 
presented  by  New  York’s  seven  stations 
during  one  week  in  January,  1951.  It 
was  found  that  children’s  programs  rep¬ 
resented  only  about  12  per  cent  (70) 
of  the  564  hours  of  presentations.  Al¬ 
most  half  of  the  children’s  programs 
were  westerns,  thrillers  or  animated  car¬ 
toons.  During  the  entire  week,  only  3 
hours  could  be  identified  that  were  in¬ 
formative  or  instructive.^ 


1.  Thomas  E.  Coffin,  "Television's  Effects  on  Leisure-Time  Activities,"  Journal  of 
Applied  Psychology,  Vol.  32  (1949),  pp.  550-558. 

2.  Gertrude  Young,  “Operation  Video,”  Clearing  House,  Vol.  24,  (May,  1950),  pp. 
156-157. 

3.  Jack  Gould,  "Pupils’  Time  Spent  at  TV  Rivals  Hours  in  Classes,”  New  York  Times 
(March  6,  1950). 

4.  This  study  was  discussed  by  Paul  Witty  and  Harry  Bricker  in  Your  Child  and 
Radio,  TV,  Comics  and  Movies  (Chicago:  Science  Research  Associates,  1952),  pp.  14ff. 
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The  results  of  such  studies  were 
viewed  hy  many  people  as  an  indictment 
of  TV.  Yet  even  the  most  severe  critics 
acknowledged  the  strong  appeal  of  TV 
to  children.  Many  saw  great  potentiali¬ 
ties  for  worth-while  recreation  and  edu¬ 
cation  in  this  popular  new  medium  of 
mass  communication. 

It  has  been  almost  ten  years  since 
TV  made  its  advent  and  captivated  the 
children  in  the  Chicago  area.  It  is  possi¬ 
ble  now  to  see  some  of  the  effects  of  TV 
through  comparison  of  the  results  of 
studies  made  throughout  this  period. 

In  this  paper,  the  writers  will  present 
the  results  of  a  series  of  studies  which 
began  in  1950.  They  will  also  direct 
attention  to  the  attitudes  of  children, 
their  parents  and  their  teachers. 

Amount  of  Televiewing 

In  1950,  many  people  believed  that 
televiewing  might  be  a  passing  fancy, 
and  that  the  amount  of  time  devoted  to 
TV  would  drop  sharply  after  the  novelty 
of  the  activity  had  worn  off.  That  this 
prediction  has  not  been  reahzed  may  be 
seen  from  the  results  of  our  studies, 
which  show  that  children  now  actually 
spend  as  much  or  more  time,  on  the  av¬ 
erage,  viewing  TV  than  they  did  during 
the  period  when  TV  offered  a  new  ex¬ 
perience  for  them.  In  1950,  the  ele¬ 
mentary  school  pupils  spent  21  hours 
each  week  with  TV;  in  1951,  the  aver¬ 
age  was  19  hours.  There  was  a  slight 
increase  during  the  next  two  years — to 
23  hours  of  televiewing  each  week  by 
the  elementary  school  pupils  in  1953. 
In  1954,  the  average  was  22  hours  per 
week,  and,  in  1955,  24  hours  per  week. 
In  1956  the  average  was  21  hours,  and 
20  in  1958.  The  average  for  high 
.  school  pupils  was  14  hours  in  1954  and 


1955,  and  12  in  1956.  In  1958,  the 
average  was  13  hours. 

In  1950,  the  parents  spent  24  hours 
on  the  average  each  week  in  televiewing; 
about  20  hours  in  1951;  19  hours  in 
1953;  16  hours  in  1954;  21  hours  in 
1955;  and  17  hours  in  1956.  In  1958, 
the  average  was  19  hours. 

Teachers  continue  to  spend  less  time 
with  TV  than  do  children  or  their  par¬ 
ents.  In  1951,  the  teachers’  average  was 
about  9  hours  per  week;  in  1953,  12; 
in  1954,  lli;and  in  1955,  12|  hours; 
in  1956  the  average  was  12  hours.  This 
average  was  again  found  in  1957  and 
in  1958. 

The  recent  studies  show  that  TV  has 
maintained  its  popularity.  Televiewing 
is  the  favorite  leisure  activity  of  ele¬ 
mentary  school  pupils  who  persist  in 
spending,  on  the  average,  upward  of  20 
hours  per  week  in  this  activity.  High 
school  pupils  devote  much  less  time  to 
TV,  averaging  about  12  to  13  hours 
per  week.  And  parents  appear  to  spend 
on  the  average  about  as  much  time  tele¬ 
viewing  as  do  their  children,  while  the 
teachers  whom  we  considered  in  our 
study  devote  about  12  hours  each  week 
to  the  same  activity. 

It  is  certainly  true  that  TV  uses  a 
great  deal  of  our  time.  Thus,  we  are  told 
that  no  other  pursuit  except  sleeping 
utilizes  so  much  time. 

.  .  .  last  year  in  homes  with  tele¬ 
vision  sets — three  quarters  of  all  fam¬ 
ilies  in  the  country — more  total  time 
was  spent  watching  television  than 
in  any  other  single  activity  except 
sleep.® 

The  almost  universal  appeal  of  TV  to 
children  may  be  seen  from  the  follow¬ 
ing  account  in  Time,  October  13,  1958, 
entitled,  “Opiate  of  the  Pupil.” 

In  Snyder,  N.  Y.  (pop.  18,000), 
an  upper  middle  class  suburb  of  Buf- 


5.  “Special  Report:  Television,  the  New  Cyclops,"  Business  Week  (March  10,  19S6). 
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falo,  a  school  survey  found  that  kin¬ 
dergarten  tots  are  at  the  TV  sets 
roughly  half  as  much  time  (14.2 
hours  a  week)  as  in  their  classrooms, 
hut  as  pupils  grow  up  to  the  sixth 
grade  they  devote  almost  equal  time 
to  school  (27^  hours  a  week)  and 
televiewing  (26  hours  a  week). 
Other  findings: 

Offered  a  choice,  51  per  cent  of 
the  children  would  prefer  a  sound 
spanking  to  a  parental  blackout  of 
tneir  favorite  program. 

Parents  must  threaten  or  nag  43 
per  cent  of  the  youngsters  to  wrench 
them  from  TV  at  mealtimes,  46  per 
cent  at  bedtime. 

Concluded  a  school  official:  “Tele¬ 
vision  is  chanmng  American  children 
from  irresistiUe  forces  into  immova¬ 
ble  objects.” 

The  Favorite  Programs 

Of  course,  favorite  programs  change, 
and,  year  by  year,  new  offerings  become 
popular.  In  1950,  the  children’s  favor¬ 
ites  were  (in  order):  Hopalong  Cassidy, 
Howdy  Doody,  Lone  Ranger,  Milton 
Berle,  Arthur  Godfrey  and  Small  Fry. 
In  1952,  I  Love  Lucy  became  the  best- 
liked  program  of  both  boys  and  girls  and 
My  Friend  Irma  and  Roy  Rogers  were 
also  very  popular. 

I  Love  Lucy  continued  in  first  place 
until  1955,  when  acclaim  went  to 
Disneyland.  Rin-Tin-Tin  and  Lassie 
were  also  extremely  well  liked.  In  1956, 
Disneyland  again  held  first  rank,  with 
I  Love  Lucy,  third.  In  1957,  the  chil¬ 
dren  expressed  these  preferences:  Dis¬ 
neyland,  Mickey  Mouse  Club,  I  Love 
Lucy  and  Lassie. 

The  exciting  presentation,  Zorro,  at¬ 
tained  first  place  in  1958  and  replaced 
Disneyland  which  had  been  given  top 
ranking  by  elementary  school  pupils 
during  the  preceding  three  years.  Dis¬ 
neyland  was  in  second  place,  with  third 
and  fourth  ranks  given  to  Bugs  Bunny 


and  Shock  Theatre.  Fifth  and  sixth 
rankings  went  in  1958  to  Mickey  Mouse 
Club  and  Blue  Fairy. 

When  the  group  was  divided  into  pri¬ 
mary  and  intermediate  levels,  some  no¬ 
ticeable  differences  appeared.  Zorro  was 
the  number  one  choice  in  both  groups, 
and  Shock  Theatre  had  great  appeal  in 
the  middle  grades.  Bugs  Bunny  and 
Mickey  Mouse  Club  were,  of  course,  fa¬ 
vorites  with  the  younger  group. 

The  following  programs  listed  proved 
the  favorites  of  pupils  in  grades  VII  and 
VIII:  American  Bandstand,  Shock 
Theatre,  Maverick  and  Gunsmoke.  It 
will  be  observed  that  Maverick,  Shock 
Theatre,  and  Father  Knows  Best,  popu¬ 
lar  in  the  elementary  grades,  continue  to 
be  well  liked  at  this  level. 

Steve  Alien,  given  first  place  in  1957 
was  assigned  to  third  place  by  high 
school  students.  In  first  and  second  place 
were  Maverick  and  Gunsmoke,  while 
Shock  Theatre  was  fourth.  Shock  Thea¬ 
tre,  Father  Knows  Best  and  Maverick 
were  among  the  ten  favorites  of  the  ele¬ 
mentary  as  well  as  the  secondary  school 
pupils.  The  popularity  of  Shock  Theatre 
and  of  westerns  was  a  noticeable  fea¬ 
ture  of  the  1958  ratings. 

TV  and  School  Work 

When  TV  emerged  as  children’s  fa¬ 
vorite  leisure  activity,  there  were  omi¬ 
nous  predictions  that  it  would  lower 
school  attainment.  Some  critics  saw  TV 
threatening  academic  proficiency  and 
interest  in  school.  There  was  much 
speculation  about  its  effect  on  grades. 
A  survey  made  in  a  New  Jersey  school 
in  1950  revealed  that  the  grades  of 
pupils  who  watched  TV  regularly 
dropped  15  per  cent.  About  the  same 
time,  one  investigator  compared  the 
grades  of  high  school  sophomores  for  a 
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period  of  a  year  and  a  half.  Despite  a 
slight  over-all  decrease  in  grades,  TV 
actually  seemed  to  help  students  with 
some  subjects.  In  the  same  year,  Ira 
Cain,  TV  editor  of  the  Fort  Worth 
Star-Telegram,  reported  that  60  per 
cent  of  junior  and  senior  high  school 
students  having  acquired  TV  sets  made 
higher  grades  than  in  the  previous  year. 

The  results  of  studies  of  grades  in 
relation  to  the  amount  of  time  devoted 
weekly  to  TV  are  also  conflicting.  Our 
studies  show  little  relationship  between 
grades  and  the  time  spent  televiewing. 
This  finding  appeared  in  several  yearly 
reports.  As  one  teacher  remarked; 
“Good  students  tend  to  remain  good; 
poor  students  stay  jxxir.’’ 

Another  investigator,  Clara  Evans, 
after  studying  kindergarten  and  nursery 
school  children’s  reactions  to  TV,  said 
that  a  noticeable  effect  was  on  vocabu¬ 
lary.  But  this  effect  might  be  good  or 
bad,  depending  on  the  quality  of  the 
program.  When  televiewing  is  proper¬ 
ly  guided,  it  is  an  educational  asset,  she 
concluded.® 

Our  own  studies  suggest  that,  accord¬ 
ing  to  reports  of  children,  their  parents 
and  their  teachers,  vocabularies  are  ex¬ 
tended  somewhat  by  TV.  The  teachers 
made  lists  of  words  children  learn  from 
TV.  They  pointed  out  that  the  defini¬ 
tions  and  pronunciations  might  be  right 
or  wrong,  depending  on  the  way  the 
words  are  presented  on  TV.  The  great¬ 
est  gains  in  vocabulary  appear  in  the 
primary  pupils. 

Several  studies  have  explored  the  re¬ 
lationships  between  the  amount  of  tele¬ 
viewing  and  attainment  in  specific 
school  subjects  such  as  reading,  arith¬ 


metic  and  spelling.  In  San  Leandro, 
California,  sixth-  and  seventh-grade  pu¬ 
pils  who  televiewed  the  most,  22%  to 
69%  hours  a  week,  were  compared  with 
those  who  televiewed  very  little,  6  to 
9%  hours  a  week.  Differences  favoring 
those  who  televiewed  very  little  ap¬ 
peared  in  arithmetic  and  reading,  while 
little  difference  was  found  in  language 
and  in  spelling.'' 

In  our  studies,  excessive  viewing  of 
television  seemed  to  be  associated  with 
somewhat  lower  academic  attainment. 
We  divided  the  children  into  groups  on 
the  basis  of  standard  educational  tests. 
The  average  time  devoted  to  TV  by  the 
upper  fourth  in  academic  attainment 
was  21  hours  per  week,  while  the  av¬ 
erage  of  the  lower  fourth  was  26  hours. 
Although  televiewing  did  not  appear  to 
influence  educational  attainment  great¬ 
ly,  there  were  individuals  who  were  ap¬ 
parently  affected  undesirably.  But  we 
should  point  out  that  other  children 
were  led  to  do  better  work  in  school  be¬ 
cause  of  interests  awakened  by  TV. 

TV  and  Children's  Reading 

It  has  often  been  said  that  children 
are  reading  less  than  before  TV.  During 
our  first  surveys  there  did  indeed  seem 
to  be  a  slight  drop  in  the  amount  of 
reading.  This  decline  was  reported  by 
parents  and  teachers  alike  and  by  the 
children,  too.  But  recently  the  trend  is 
toward  slightly  increased  amounts  of 
independent  reading.  Clearly  many  pu¬ 
pils  today  read  more  than  they  did  be¬ 
fore  TV.  There  are,  of  course,  some 
pupils  who  read  less — who  in  fact  are 
considered  a  real  problem  by  their  par- 


6.  Clara  Evans,  ‘Television  and  the  Preschool  Child,”  Elementary  English  (Dec., 
1955). 

7.  Lloyd  F.  Scott,  ‘Televiewing  and  School  Achievement,”  Phi  Delta  Kappan,  Vol. 
XXXVIII  (October,  1956). 
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BACK  COPIES  . . . 

...  of  many  EDUCATION 
issues  are  available,  and  provide 
excellent  source  material  for  fur¬ 
ther  background  and  information 
on  specific  areas  of  education. 
Among  the  back  copies  now  avail¬ 
able,  are: 

Issue  Spscisl  Subject  Ares  Festured 

May,  1959  Reading 
April,  1959  Children’s  Interests 
March,  1959  Language  Disturb¬ 
ances 

Lebruary,  1959  The  Classroom 
Teacher 

January  1959  Arithmetic 
December,  1958  Spelling 
November,  1958  Books  and  In¬ 
terests 

October,  1958  Creative  Teach¬ 
ing 

September,  1958  Educating  the 
Gifted 

May,  1958  Reading  and  Study 
April,  1958  Health  and  Physi¬ 
cal  Education  Number 
March,  1958  Citizens  and  Their 
Schools 

December,  1957  Supervision 
April,  1957  Special  Education 
March,  1957  Tests  and  Meas¬ 
ures 

February,  1957  Mutual  Con¬ 
cerns  of  Parents  and  Teachers 
December,  1956  Personality  in 
the  Classroom 

November,  1956  Art  Education 
October,  1956  Speech-Educa¬ 
tion 

May,  1956  Reading  Comprehen¬ 
sion 

Back  issues  are  extremely  limited, 
but  as  a  special  service  sell  for 
only  $1.00  each,  postpaid.  To 
order,  simplv  send  a  list  of  the 
issues  you  Jesire,  together  with 
\our  remittance  to:  Circulation 
Dept.,  EDUCATION,  1720  E. 
38th  St.,  Indianapolis  6,  Indiana 
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ents  and  teachers.  Yet  the  point  is  that 
many  children  are  reading  more  widely 
now  than  ever  before.  Gordon  Dupee 
in  the  Saturday  Review,  June  2,  1956, 
states: 

Book  sales  have  been  moving  up; 
hard-cover  “adult”  books  from  110 
million  copies  in  1947  to  1 1 5  million 
in  1954,  with  another  eight  per  cent 
rise  estimated  for  1955;  paper  books 
from  92  million  in  1947  to  190  mil¬ 
lion  in  1955.  And  for  those  who 
worry  about  “Why  Johnny  can’t 
read,”  children’s  books  have  sky¬ 
rocketed  even  more. 

Recent  statements  of  librarians  also 
suggest  that  the  quantity  of  children’s 
reading  has  increased  and  that  perhaps 
the  quality  has  improved.  For  example, 
Arnold  L.  Lazarus  asserts  in  the  Janu¬ 
ary  1956  issue  of  Educational  Leader¬ 
ship: 

.  .  .  Whether  because  of  TV  or  in 
spite  of  it,  youngsters  (both  elemen¬ 
tary  and  secondary)  are  reading  more 
than  ever,  according  to  unanimous 
reports  of  librarians  (school  and 
public). 

TV  Is  a  Way  of  Learning 

Despite  some  problems  presented  by 
TV  and  the  gloomy  picture  painted  by 
pessimists,  there  is  challenge  and  bound¬ 
less  opportunity  in  the  use  of  this  great 
medium.  One  child  asked  sagely,  “Why 
can’t  they  teach  us  to  read  on  TV?”  An 
older  pupil  remarked,  “TV  has  opened 
my  eyes  to  science — I  am  really  inter¬ 
ested  now.”  And  a  ten-year-old  girl 
wrote : 

I  like  to  watch  TV,  and  get  great 
enjoyment  from  it.  I  see  all  sorts  of 
educational  shows  and  shows  that 
tell  me  about  my  neighbors  to  the 
north,  south,  east,  and  west  of  our 
country. 

Anyone  who  observes  children  close¬ 
ly  may  note  instances  of  TV’s  construc¬ 
tive  influence.  Robert  Goldenson,  for  ex- 
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ample,  included  in  a  recent  article  in 
Parents’  Magazine  a  remarkable  compo¬ 
sition  by  a  ten-year-old  boy  describing 
with  a  high  degree  of  accuracy,  a  heart 
operation  on  a  little  girl.  This  composi¬ 
tion  was  based  not  on  anything  the  boy 
had  read  or  studied  in  school,  but  on  a 
single  five-minute  sequence  seen  on  TV. 
Many  other  children,  like  this  boy,  are 
learning  from  TV  much  about  science, 
the  lands  and  culti  res  of  other  peoples 
and  the  satisfactions  to  he  found  in 
books.  TV  presents  problems,  it  is  true, 
but  it  also  provides  unparalleled  op¬ 
portunities  for  parents  and  teachers  to 
promote  the  educational  and  avocation- 
al  interests  of  boys  and  girls. 

Threat  of  Violence 

It  is  unfortunate  that  producers  have 
decided  to  make  larger  and  larger  num¬ 
bers  of  crime  and  western  programs  for 
children.  This  tendency  represents  an 
ominous  note  and  provides  a  basis  for 
much  criticism. 

Opinions  differ  on  the  relationship 
of  televiewing  to  emotional  problems 
and  to  undesirable  attitudes  and  behav¬ 
ior.  In  a  committee  report  to  the  Ameri¬ 
can  Medical  Association,  Dr.  Elizabeth 
Avery  states  that  "reduction  of  creative 
activity  and  time  spent  in  physical 
play  tends  to  increase  emotional  prob¬ 
lems  among  children.”^  In  testimonials 
before  the  Senate  Subcommittee  to  In¬ 
vestigate  Juvenile  Delinquency,  it  was 
indicated  that  a  relationship  may  exist 
between  televiewing  and  juvenile  delin¬ 
quency.  The  well-adjusted  child  may 
be  unaffected  by  seeing  violence  and 
crime  on  TV,  but  the  less  well-adjusted 
may  be  affected  seriously.  The  opinion 


was  expressed,  too,  that  repeated  ex¬ 
posure  to  crime  and  violence  may  blunt 
children’s  sensitivity  to  human  suffering. 
Concern  was  expressed  also  that  chil¬ 
dren  may  come  to  look  upon  unsocial 
and  destructive  behavior  as  being  almost 
normal  modes  of  life  today. 

Studies  of  TV  yield  some  support  for 
this  concern.  Thus,  one  writer  believes 
that: 

Seeing  constant  brutality,  viciousness, 
and  unsocial  acts  results  in  hardness, 
intense  selfishness,  even  in  merciless¬ 
ness,  proportionate  to  the  amount  of 
exposure  and  its  play  on  the  native 
temperament  of  the  child  .  .  . 

The  subtle  but  persistent  effects  of 
horror  programs  are  also  stressed. 

There  is  a  natural  tendency  of  the 
child’s  mind  to  continue  turning  over 
throughout  the  night  what  he  has 
seen  or  heard  before  going  to  sleep. 
There  is  a  deepening  of  impressions 
the  next  day  by  retelling  and  re- 
enacti^  these  things  during  play 
time.  There  is  a  potent  tendency  in 
children  to  vicarious  participation  in 
plots  seen  or  heard,  so  that,  in  rec¬ 
ollection  or  dreams,  the  child  sub¬ 
stitutes  himself  and  family  for  the 
victim  or  victims,  thus  intensifying 
unwholesome  emotional  reactions.® 
Interest  in  the  effects  of  TV  is  not 
limited  to  the  U.  S.  as  the  following  re¬ 
port  from  London  shows: 

.  .  .  The  C!ouncil  for  Children’s 
Welfare  ...  a  voluntary  body  which 
has  already  campaigned  against  the 
horror  comic  asked  700  viewers  to 
watch  programmes  with  their  chil¬ 
dren  for  three  weeks.  .  .  . 

Nearly  all  complained  of  brutality, 
gum-chewing  saaism,  and  moronic 
murders  .  .  .  many  parents  levelled 
the  same  charge  against  cowboy  thugs 
and'  American  killers  who  dominated 


the  screen  with  drear  regularity  be¬ 
tween  6  p.m.  and  8:30.  .  .  .  In- 


8.  Report  of  the  Fifth  Annttal  Conference  on  Physicians  and  Schools  (Chicago:  Ameri¬ 
can  Medical  Association,  1955). 

9.  E.  Podolsky,  "Horrors.”  California  Parent-Teacher  (December,  1952),  as  cited  by 
Grace  Hurlock  in  Child  Development  (New  York:  McGraw-Hill,  1956). 
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deed  fully  half  the  mothers  grimly 
noted  how  their  young  ones  resisted 
the  bedtime  if  adults  were  still  glued 
to  the  television  set.  .  .  .  [Never¬ 
theless]  television  in  general  had  “in¬ 
creased  vocabulary,”  “widened  their 
horizons,”  or  “broadened  reading 
taste.”  .  . 

Some  parents  in  our  studies  com¬ 
mented  not  only  on  the  unfortunately 
high  frequency  of  horror  programs  but 
also  on  the  possible  ill-effects  of  com¬ 
mercials — the  tendency  of  advertisers  to 
present  products  in  exaggerated  or  mis¬ 
leading  forms. 

There  is  a  possibility  that  we  may 
have  to  look  forward  to  a  world  in 
which  children’s  sensitivities  will  be 
dulled  by  constant  witnessing  of  crime, 
terror  and  cruelty  on  the  screen.  Chil- 
ren  may  not  be  excited  unduly  by  scenes 
of  horror,  but  may  come  simply  to  ac¬ 
cept  them  impassively  as  examples  of 
reality.  ! 

The  survey  in  1958  contained  greater 
unanimity  of  opinion  among  the  parents 
on  the  adverse  influence  of  televiewing 
of  children.  Very  consistent  and  em¬ 
phatic  were  the  opinions  of  the  parents 
who  questioned  TV’s  influence.  “Shock¬ 
ing,  disgraceful  and  insulting,”  wrote 
one  mother.  “I  won’t  allow  my  two  boys 
to  watch  such  trash,”  said  another 
mother. 

Mounting  criticism  against  westerns 
and  crime  programs  has  appeared.  Let¬ 
ters  from  indignant  parents  reveal  the 
intensity  of  the  protests — similar  to  the 
indignation  against  comics  that  occu¬ 
pied  much  attention  a  few  years  ago. 

Typical  of  this  critical  reaction  at  its 
height  is  the  account  in  Newsweek, 
October  13,  1958  entitled,  “TV:  Dial 
Anything  for  Murder.” 

During  the  prime  evening  hours 
which  draw  the  biggest  audience,  the 


television  networks  have  decided  to 
devote  to  violence  a  total  of  24  hours 
a  week  this  season — an  all-time  rec¬ 
ord. 

Of  31  new  programs  being  intro¬ 
duced,  half  are  in  this  grisly  category. 

Nearly  1 50  rock  ’n’  shock  non-net¬ 
work  shows  are  being  syndicated — 
and  used  over  and  over  by  stations 
across  the  country.  These  ao  not  in¬ 
clude  a  constantly  growing  number 
of  Western  TV  movies  and  old  horror 
films  sold  under  such  titles  as 
"Shock,”  “Son  of  Shock,”  “Shocktail 
Party,”  “Shock  Matinee,”  and  “Shock- 
O-rama,”  featuring  the  usual  weird 
casts  of  bats  and  banshees  and  pre¬ 
sided  over  by  local  ghouls  like  New 
York’s  morbidly  madcap  Zacherley. 
In  the  magazine  cases  are  cited  of  the 
association  of  televiewing  with  delin¬ 
quency,  and  this  conclusion  is  drawn: 

Unmistakably,  the  wave  of  TV  vi¬ 
olence  has  yet  to  reach  its  peak.  Vi¬ 
olence  dramas  occupy  five  out  of  the 
ten  top-rated  shows  in  the  most  re¬ 
cent  audience  surveys.  Networks  and 
packagers  are  warming  up  still  other 
violence  entries,  and  the  flow  of  vi¬ 
olence  into  the  over-and-over  again 
world  of  TV  syndication  continues 
unabated.  The  criminal  effects  of  all 
this  TV  crime  are  scattered  but  well 
documented.  Many  experts  are  con¬ 
cerned.  The  networks,  independent 
stations,  producers,  performers,  all 
the  purveyors  as  well  as  the  violence- 
prone  American  public  itself  should 
seriously  consider  the  advisability  of 
a  partial  moratorium  on  mayhem. 

Attitudes  of  Children 

Today’s  children  are  drawn  to  tele¬ 
viewing  as  to  no  other  leisure  activity. 
Children  in  the  primary  grades  are  al¬ 
most  unanimous  in  their  enthusiasm.  A 
few  weeks  ago,  Sandy,  who  is  in  the 
second  grade,  wrote: 

I  like  TV.  It’s  nice  to  have  around 
the  house.  Because  my  brother  and  I 


10.  ‘Television  Vigilantes’  Campaign  Goes  On,”  The  Times  Educational  Supplement 
(July  4,  1958),  p.  112. 
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can  watch  it.  We  have  a  nice  time 
watching  it,  too.  I  watch  cowboys 
sometimes.  Our  family  loves  it.  Our 
cat  and  fish  love  it  too.  If  I  did  not 
have  a  TV  I  would  not  be  so  happy. 
Sandy’s  classmate,  Bob,  was  also  enthu¬ 
siastic  : 

When  I  come  in  from  playing  foot¬ 
ball,  I’m  sort  of  tired.  TV  relaxes  me. 
When  fall  comes  around  I  see  the 
Chicago  Bears  Quarterback  Club.  On 
every  Wednesday  I  see  Disneyland. 
On  every  Friday  I  see  the  Vise  and 
Jim  Bowie.  We  have  only  one  TV  in 
our  house.  Everybody  gets  to  watch 
four  hours  of  TV. 

And  Nancy,  a  fourth-grade  girl: 

You  would  not  know  who  was 
Pres,  until  you  got  the  newspaper  or 
heard  on  the  radio.  You  would  like 
to  know  who  was  Pres,  the  day  he 
was  elected! 

Your  mother  would  not  get  good 
ideas  for  different  things.  Like  cloth¬ 
ing,  food,  stores  for  shopping,  gifts 
and  other  things. 

I  should  know  because  I  was  with¬ 
out  a  TV  for  8%  years!  We  moved 
1st  year  and  we  got  a  TV  too.  I  en¬ 
joy  TV  now! 

Reservations  about  'TV  are  more  nu¬ 
merous  among  children  in  the  upper 
grades.  Like  some  of  their  older  brothers 
and  sisters  in  high  school,  they  choose 
radio  rather  than  TV  because  it  can  be 
a  companion  during  study,  on  the  beach 
and  in  the  car.  They  also  mention  their 
fondness  for  disc  jockeys’  programs. 

Our  most  recent  study  (1958)  in¬ 
cluded  endorsement  of  TV  by  many  pu¬ 
pils,  and  testimonies  about  their  favored 
leisure  pursuit. 

Jim,  age  ten,  wrote  the  following: 

Sometimes  I  wonder  whatever  in 
the  world  people  of  years  ago,  did 
without  TV’s,  that  is.  Oh  sure,  they 
had  a  radio,  and  would  spend  an  old- 
fashioned  evening  listening  to  it. 

We  do  that  too,  but  the  music  isn’t 
the  same,  and  isn’t  what  you  would 
call  relaxing. 


Television,  it  certainly  is  a  won¬ 
derful  invention!  You  can  flip  ,« 
switch,  and  right  there,  in  front  of 
your  eyes  is  your. favorite  actor  and/ 
or  actress.  Inere  comes  Lassie,  and 
ves,  it  is  the  "King  of  Rock  *n’  Roll 
nimself,  Elvis  Presley,  or  rather  Pri¬ 
vate  Presley.  Television  to  me,  seems 
to  draw  the  world  closer  together,  and 
more  secure  in  their  place  in  life, 
just  as  the  airplane  did! 

The  emotional  tones  of  children  were 
recorded  again  and  again  on  the  subject 
of  televiewing.  Boys  and  girls  use  words 
such  as  “relaxing,”  "thrilling”  and  “won¬ 
derful”  to  describe  their  feelings  about 
TV.  To  them,  television  has  established 
itself  as  a  fascinating  part  of  their  daily 
lives.  The  television  set,  for  them,  has 
taken  the  place  that  movies  and  radio 
held  in  the  1930’s  and  early  1940’s. 

An  eleven-year-old  girl  described  her 
feeelings  in  this  letter: 

Television  to  me  is  a  marvelous  in¬ 
vention  of  the  20th  century.  We  are 
very  lucky  to  be  living  in  this  wonder¬ 
ful  time  of  rockets  and  inventions. 

This  is  just  the  beginning,  why  in 
one  hundred  years  we  might  be 
watching  TV  up  on  Mars. 

Let’s  get  back  to  today.  In  my 
house  my  mother  limits  my  TV.  All 
in  all  I  think  it’s  a  marvelous  inven¬ 
tion. 

The  papers  of  the  children  indicate 
that  more  value  is  being  derived  from 
television  than  many  people  suspect. 
"Television  is  a  part  of  my  life,  and,  do 
you  know,  my  father  when  he  was  a  boy 
didn’t  have  television,”  wrote  an  eighth- 
grade  boy.  An  eighth-grade  girl  re¬ 
marked,  "Television  has  acted  as  a 
springboard  for  my  reading  and  has  en¬ 
couraged  me  to  read  books  tliut  tell 
about  other  countries.”  And  a  twelve- 
year-old  boy  wrote,  "TV  is  not  the  mon¬ 
ster  that  my  dad  claims  it  is,  it  has 
helped  me  to  think  a  lot  about  things  in 
science  and  history.” 
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The  number  of  children  who  re¬ 
marked  that  they  did  learn  new  things 
from  television  was  large.  For  example, 
a  seventh-grade  boy  wrote  "Without 
television  I  would  not  know  many  of 
the  things  about  the  world  of  science 
that  I  know  now.”  Or,  the  girl  of  eleven 
who  indicated  “TV  is  not  the  monster 
that  parents  think  it  is — sure  we  watch 
mysteries,  but  a  lot  of  us  also  love  to 
watch  science  programs.  We  learn  more 
worthwhile  things  from  TV  than  our 
parents  think.” 

Children  were  honest  in  admitting 
the  dangers  of  excessive  televiewing. 
For  example,  “Television  means  a  great 
deal  to  me.  Television  has  an  influence 
on  our  daily  life.  If  we  watch  a  tele¬ 
vision  show  that’s  true,  we  may  really 
know  how  someone’s  life  is  or  if  we 
watch  a  quiz  show  we  can  see  someone’s 
happy  face  walking  away  with  the 
money  or  prizes.  Of  course  television 
causes  bad  things  too.  When  we  are 
doing  our  homework  television  comes  in¬ 
to  use.  Watching  television,  when  doing 
homework  is  a  very  bad  habit.  It  causes 
your  mind  to  get  mixed  up  and  you 
won’t  know  what  you’re  doing.  When 


you’re  studying  you  should  absolutely 
not  watch  television.” 

Our  studies  suggest  that  children’s 
strong  interest  in  'TV  may  prove  a  liabil¬ 
ity  or  an  asset.  Teachers  and  parents 
should  work  together  to  assure  provi¬ 
sion  of  guidance  and  stimulation  so  that 
boys  and  girls  will  make  the  most  of 
this  new,  appealing  medium.  Some  are 
actually  doing  this  now.  Witness  the 
mature  reasoning  used  by  the  eleven- 
year-old  boy  on  televiewing: 

TV  has  created  a  problem  in  many 
homes  but  I  see  no  reason  why.  In 
our  home  there’s  no  problem.  I’m  not 
a  TV  bug,  nor  do  I  live  only  for  ’TV. 
Sure,  I  like  a  lot  of  TV  programs, 
but  its  not  my  life’s  desire. 

There  are  many  TV  programs 
which  adults  make  a  big  fuss  about 
but  they  shouldn’t  judge  all  programs 
from  the  bad  ones.  There  are  many 
different  types  of  'TV  shows,  some 
educational,  entertaining,  some  ex¬ 
citing,  and  mysterious. 

I  don’t  think  its  bad  for  kids  to 
watch  TV  or  it  won’t  turn  their  ideas 
about  things.  It  will  open  new  door¬ 
ways  and  widen  the  knowledge  of 
different  fields.  All  in  all  I  still  think 
TV  is  the  greatest. 


(To  he  continued  in  October  Issue) 


.  .  .  Most  television  programs,  with  the  exception  of  newscasts,  speeches,  panel 
discussions,  and  “on-the-spot”  programs,  are  committed  to  memory.  Frequently 
children  simulate  these  programs,  just  as  they  do  radio  programs,  preparing  and 
presenting  a  variety  of  materials  for  the  entertainment  of  classmates  and  friends. 
Such  simulated  programs  are  very  helpful  from  the  standpoint  of  all-round  devel¬ 
opment  in  oral  expression. 

— William  H.  Burton,  Reading  in  Child  Development 
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HOWARD  W.  SAMS 


TThe  loyal  friends  of  EDUCATION 
must  indeed  be  curious,  as  they  read 
this  issue  of  the  magazine,  about  the 
man  who  comes  before  them  for  the 
first  time  as  publisher.  Perhaps  in  many 
readers’  minds  re-echoes  Rosalind’s  ques¬ 
tion  in  “As  You  Like  It.”  “What  man¬ 
ner  of  man”  is  Howard  W.  Sams? 

He  is  a  dedicated  bibliophile  whose 
fondest  hours,  aside  from  those  spent 
with  his  wife  and  four  children,  are 
devoted  to  reading.  His  private  library 
is  one  of  the  finest  in  the  state  of 
Indiana. 

As  Chairman  of  the  Board  of  The 
Bobbs-Merrill  Company,  Inc.,  Mr.  Sams 


combines  his  personal  and  professional 
interest  in  books.  Under  his  direction 
Bobbs-Merrill  will  bring  great  oppor¬ 
tunities  to  EDUCATION.  All  the  de¬ 
partments  of  Bobbs-Merrill  have  been 
expanding  with  new  sales  and  editorial 
methods.  New  ideas  have  been  applied 
with  great  success  in  each  of  the  pub¬ 
lishing  divisions.  In  the  Trade,  Juvenile, 
Law,  Law  School,  Education  and  Tech¬ 
nical  divisions  expansion  and  co-ordina¬ 
tion  are  the  keynotes. 

The  technical  magazines  now  a  part 
of  Bobbs-Merrill  will  help  us  reach  a 
larger  audience.  Above  all,  Bobbs- 
Merrill’s  Educational  Division  is  second 
to  none.  In  the  past  Bobbs-Merrill,  a 
respected  force  in  the  world  of  books, 
has  had  an  unlimited  influence  upon 
young  people  through  its  great  books. 

Howard  W.  Sams  brings  to  EDUCA¬ 
TION  the  midwestern  combination  of 
the  practical  and  the  visionary.  He  was 
born  in  Missouri,  lived  in  Illinois,  and 
now  makes  his  home  in  Indianapolis. 
He  is  a  man  who  in  1946  had  the 
vision  to  see  the  future  of  the  electronics 
industry.  He  began  with  an  idea  and 
twelve  employees.  Today,  more  than  five 
hundred  people  work  under  his  direc¬ 
tion. 

The  readers  of  EDUCATION  may 
be  confident  this  same  faith  and  energy 
will  illuminate  the  future  of  the  maga¬ 
zine.  Howard  W.  Sams  will  bring  many 
new  ideas  and  great  expansion  to  this 
magazine.  He  will  keep  faith  with  its 
noble  heritage. 


It  is  becoming  an  increasingly  com-  Schools.  The  three  parts  of  this  pam- 

mon  practice  for  school  systems  to  pre-  phlet  include  guideposts  for  education, 

pare  a  statement  of  their  philosophy  of  the  educational  needs  of  children,  and 

education  which,  in  turn,  serves  as  a  the  curriculum  for  the  children  in  this 

guide  to  more  specific  programming  and  city  school  system.  In  an  effort  to  sug- 

curriculum  development.  This  practice  gest  guiding  principles  for  his  school 

is  evident  as  one  examines  the  various  system.  Superintendent  John  Harold,  of 

curriculum  guides  produced  by  local,  the  Cedar  Falls  Community  Schools,  has 

county,  and  state  school  systems.  prepared  a  thought-provoking  and  beau- 

The  importance  of  schools  thinking  tifully  illustrated  handbook  which  an- 
through  their  philosophy  and  putting  swers  the  question  “What  should  our 
their  beliefs  in  writing  seems  apparent,  schools  do  for  our  children?” 

For  just  as  one’s  personal  philosophy  is  Most  school  systems,  however,  in- 
a  guide  to  thinking,  action,  and  behav-  stead  of  developing  separate  publica- 

ior,  so  a  school’s  philosophy  provides  a  tions,  have  incorporated  their  state- 

common  set  of  guideposts  which  gives  ments  of  philosophy  in  handbooks  pre¬ 
direction  to  the  over-all  school  program,  pared  for  specific  curriculum  areas. 

Furthermore,  it  produces  a  desirable  Sometimes  their  philosophy  is  stated  in 

type  of  teamwork  and  group  planning  the  Introduction;  often  a  title  such  as 

that  otherwise  would  be  unlikely.  We  Believe  includes  a  statement  of  the 

Some  school  systems  have  felt  so  school’s  philosophy;  sometimes  the  phi- 

strongly  about  the  importance  of  a  losophy  is  discussed  under  the  title 

school  philosophy  that  an  entire  volume  Point  of  View;  and  in  a  number  of  in- 

has  been  devoted  to  the  subject.  In  the  stances  the  publications  use  the  actual 

state  of  Iowa,  for  instance,  the  public  title  Our  Philosophy.  In  nearly  all  of 

schools  of  Waterloo  have  developed  a  these  publications  the  thoughtful  reader 

booklet  entitled  This  We  Believe,  in  can  sense  and  detect  points  of  philoso- 

which  six  major  objectives  of  education  phy  permeating  the  materials,  whatever 

are  listed  along  with  a  statement  of  the  they  happen  to  be. 

school’s  philosophy  concerning  each.  Following  are  some  especially  help- 
The  public  schools  of  Dubuque  have  ful  curriculum  handbooks  which  incor- 

a  similar  publication  entitled  Guide-  porate  statements  of  educational  phi- 

posts;  A  Statement  of  the  Educational  losophy.  A  representative  statement  fol- 

Philosophy  of  the  Dubuque  Public  lows  the  listing  of  each  handbook. 
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Baltimore  Ck>unty  Public  Schools,  A  Program 
of  Education  for  the  Eelementary  School. 
Towson,  Maryland,  1953. 

"The  public  schools  of  Baltimore  County 
have  accepted  as  the  cornerstone  for  the  in¬ 
structional  program  specific  aims  of  educa¬ 
tion  which  are  in  essence  an  expression  of  a 
philosophy  of  education." 

Nebraska  State  Department  of  Education, 
A  Program  of  Studies  for  Nebraska  Schools. 
Lincoln,  1957. 

"It  is  the  purpose  of  this  bulletin  to  pro¬ 
pose  a  program  of  studies  which  provides  a 
continuity  of  developmental  instruction  in 
the  basic  subject-matter  areas  or  the  gradual 
unfolding  and  spiraling  upward  of  instruc¬ 
tion  in  these  areas.” 

Oregon  State  Department  of  Education, 
Guide  to  Secondary  Education  in  Oregon. 
Salem,  1957. 

"As  a  way  of  life,  democracy  as  we  know 
and  practice  it  is  good;  in  it,  human  welfare, 
human  worth,  and  human  happiness  are 
pre-eminent.  It  recognizes  the  ever-changing 
nature  of  society  and  challenges  men  through 


individual  achievement  to  build  a  better  life 
for  all.” 

Dade  County  Public  Schools,  A  Guide  to 
Curriculum  Planning.  Miami,  Florida,  March 
1958. 

"The  public  schools  are  responsible  for 
providing  educational  leadership  in  the  com¬ 
munity.” 

Missouri  State  Department  of  Education,  A 
Guide  for  Elementary  Education.  Jefferson 
City,  1955. 

"It  is  assumed  that  curricular  development 
requires  co-operative  planning  and  wide¬ 
spread  participation  of  teachers,  principals, 
supervisors,  superintendents  and  teacher  edu¬ 
cators.” 

New  York  City  Board  of  Education,  Curricu¬ 
lum  Development  in  the  Elementary  Schools. 
New  York,  1955. 

"It  is  in  the  classroom  in  which  a  child 
feels  approval,  a  sense  of  belonging,  warmth 
and  friendliness  that  his  potentialities  as  a 
useful  member  of  a  social  group  can  best  be 
developed.” 


VIEWPOINTS 

HOW  ABOUT  HONOR  ROLLS? 


EARL  H.  HANSON 
Superintendent  of  Schools,  Rock  Island,  Illinois 


I 


N  many  communities  the  old-fash¬ 
ioned  scholastic  honor  roll  disappeared 
after  the  high  school  stopped  being  a 
screen  which  forced  out  nonacademic 
children.  Many  grandparents  have  nos¬ 
talgic  memories  of  the  honor  roll  and 
are  emotional  about  its  passing.  Others 
object,  too.  Some  parents  of  bright  chil¬ 
dren  are  disappointed  for  obvious 
reasons.  People  with  bookish  instead  of 
sports  interests  are  offended  at  the  enor¬ 


mous  recognition  given  to  athletics  and 
the  neglect  of  things  scholastic.  Others 
point  out  that  one  of  America’s  great 
drives  is  competition,  the  profit  motive, 
the  “What  do  I  get  out  of  it?”  urge,  and 
insist  that  honor  rolls  are  needed  to  put 
the  profit  motive  into  getting  an  educa¬ 
tion.  These  people  can’t  believe  that 
anyone  would  work  in  English  for  Eng¬ 
lish’s  sake  or  mathematics  for  mathe¬ 
matics’  sake. 
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This  last  argument  is  powerful,  be¬ 
cause  there  is  truth  in  it.  However,  it’s 
a  half-truth;  it  presents  only  one  side 
of  human  drive.  It  ignores  motive  and 
adopts  incentive  exclusively.  In  fact, 
sometimes  those  who  argue  thus  become 
irritated  with  others  who  insist  that 
motive  is  truly  powerful.  They  suspect 
that  “He  who  searches  for  truth  for 
truth’s  sake  is  an  impractical  dreamer,’’ 
and  that  “He  who  thinks  of  service  first 
and  profit  second  is  a  socialist.”  Actual¬ 
ly,  motive  and  incentive  are  not  mutual¬ 
ly  exclusive.  Motive  ranks  in  quality 
before  incentive,  but  both  arc  present 
in  every  man.  Motive  is  first  and  incen¬ 
tive  second  in  the  Scriptural  statement, 
“Seek  ye  first  the  Kingdom  of  Heaven, 
and  these  other  things  will  be  added.” 
Incentive  is  first  in  another,  “In  the 
sweat  of  thy  face  shalt  thou  eat  bread.” 

While  both  motive  and  incentive  are 
present  in  all  of  us,  great  achievement 
probably  never  happens  unless  motive 
pulls  stronger  than  incentive.  That’s 
true  not  only  in  intellectual  pursuit,  but 
in  physical  activity,  too.  The  cheers  of 
the  crowd  are  an  incentive  to  a  football 
player,  but  if  he  is  to  be  a  great  player 
he  must  be  almost  deaf  to  those  cheers 
when  they’re  ringing  out  and  give  full 
sway  to  his  love  of  rhythm  and  his 
sheer  joy  in  the  game. 

There  is  harm  in  treating  motive  and 
incentive  as  mutually  exclusive  or  as 
either /or.  Too  much  concentration  on 
incentive,  such  as  profit  and  glorifi¬ 
cation,  can  drive  out  motive  and  cause 
performance  to  become  selfish.  An  in¬ 
centive-driven  society  is  selfish  and  ma¬ 
terialistic.  Its  members  usually  ask, 
“What  do  I  get  out  of  it?”  And  upon 
the  answer  depends  the  quality  of  the 
act.  In  an  incentive-driven  school  the 
basic  urge  is  the  grade  on  the  report 


card — not  the  discipline  of  the  mind, 
the  achievement  of  learning,  the  polish¬ 
ing  of  skill.  Too  little  incentive,  not 
enough  recognition  or  glorification, 
builds  frustration  in  those  who  excel 
in  unpopular  or  unrecognizable  fields,  a 
sense  of  anger  at  the  unfairness  of  it 
all.  There  should  be  credit  given  where 
credit  is  due,  and  that  probably  means 
the  restoration  of  honor  rolls.  But  if 
that  is  done,  and  that  goes  for  credit 
schemes  in  every  field,  never  should  it 
be  forgotten  that: 

1 .  No  man  created  himself.  A 
gifted  person’s  qualities  were  freely 
given,  not  earned.  To  praise  him  for 
those  gifts  is  undeserved  and  illogical. 
Praise  should  be  given  only  for  their  full 
use.  Remember  the  parable  of  the  tal¬ 
ents  in  the  New  Testament. 

2.  Lack  of  quality  in  any  field  is 
not  the  fault  of  the  individual  who 
lacks  it.  He  did  not  create  himself, 
either.  To  sneer  at  the  ungifted  is  to 
sneer  at  the  Creator  who  made  him. 
Hence,  honor  rolls  should  not  be  a  re¬ 
proach  to  those  who  cannot  achieve 
brilliantly  in  fields  which  such  rolls  rec¬ 
ognize. 

3.  There  should  be  appropriate 
credit  for  every  worth-while  activity — 
not  only  for  the  dramatic  and  the  aca¬ 
demic. 

4.  Whatever  the  credits,  the  effect 
on  the  recipient  must  be  carefully  cal¬ 
culated.  They  should  cause  each  to 
labor  faithfully  to  develop  his  capacities 
fully.  'They  should  result  in  a  feeling  of 
humble  gratitude  for  having  been  given 
the  quality.  They  should  not  result  in 
arrogant  pride  which  will  cause  the  gift 
to  be  used  stingily  and  selfishly.  They 
should  result  in  a  full  recognition  of  the 
fact  that  all  inborn  qualities  are  to  be 
used  in  behalf  of  all  men. 
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TEACHEES  HEEDED — ^Elementary — Secondary — College.  We  have  officially  listed, 
hundreds  of  splendid  positions.  Why  not  investigate  these  through  usP  Our  many 
years  of  experience  in  placing  teachers — over  30  years  under  the  same  management 
— give  you  expert  guidance — so  important  in  seeking  a  position.  Write  immediately. 
*^ou  have  everything  to  gain  and  nothing  to  lose.” 

GREAT  AMERICAN  TEACHERS  AGENCY 


Established  1880  Successor  to  THE  PENN  EDUCATIONAL  BUREAU 

306  NORTH  SEVENTH  STREET,  ALLENTOWN,  PENNA. 
Member  National  Association  of  Teachers’  Agencies 
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THE  RIGHT  TEACHER  FOR  THE  RIGHT  POSITION 
Teachers  may  register  by  mail.  Prompt,  dependable  service. 

MILDRED  BALDBS  TEACHERS  AGENCY 

ICember  National  Aaaoeiation  of  Teachers^  Agencies 

120  BOYLSTON  ST.  ■“><>“»  BOSTON  16,  MASS. 

Telephones  :  HD  2-2170  —  HD  2-2171 


C-ONCEPTs  in  ancient  Greek  thought 
still  affect  our  curriculum.  A  very  po¬ 
tent  one  is  the  assumed  duality  of  mind 
and  body.  Mind  to  the  Greeks  was  sepa¬ 
rate  from  the  body  and  superior  to  it; 
it  was  a  reflective  faculty,  linking  man 
potentially  to  the  eternal  verities. 

Body,  on  the  other  hand,  was  gross, 
bestial,  earthy — at  best  a  decaying  tem¬ 
ple  wherein  the  mind  dwelt  imprisoned 
until,  in  death,  it  won  again  to  freedom. 
Games  and  gymnastics  had  their  place 
as  aristocratic  pastimes,  but  one  should 
never  descend  to  the  degrading  labor  of 
the  artisans;  and  even  the  arts,  such 
as  music,  must  be  carefully  scrutinized 
in  order  to  distinguish  their  intellectual 
elements  from  the  mere  manipulation 
of  instruments,  such  as  the  flute. 

These  ancient  assumptions  still  per¬ 
sist  in  such  concepts  as  “the  intellectual 
subjects,”  the  so-called  “disciplines”  like 
Latin,  history,  logic,  philosophy,  mathe¬ 
matics;  and  in  the  alleged  inferiority  of 
such  subjects  as  physical  education, 
home  economics,  industrial  arts,  music. 
When  schools  are  under  attack,  it  is 
the  “practical”  subjects  that  are  depre¬ 
cated  as  non-educative. 

The  impact  of  modern  science  has 
been  to  deny  all  of  this :  mind  and  body 
are  understood  as  a  physchosomatic 
unity;  it  is  the  single  organism  that  lives 
and  acts  in  its  many  integrated  func¬ 


tions.  Mind  is  simply  the  organic  aware¬ 
ness  of  the  whole  being,  involving  in  its 
activity  all  of  the  specialized  neutral 
structures  of  the  body.  John  Dewey  be¬ 
lieved  “that  consciousness  is  essentially 
motor  or  impulsive;  that  conscious 
states  tend  to  project  themselves  in  ac¬ 
tion.”  He  speaks  of  “images”  as  the  great 
instrument  of  instruction;  and  what  he 
meant  by  “images”  was  simply  the  mo¬ 
tor-associative  records  of  the  mind-body 
in  its  interaction  with  the  environment: 
crossing  a  stream,  building  a  fire,  burn¬ 
ing  one’s  hand,  meeting  new  people,  dis¬ 
covering  books.  These  and  countless 
other  experiences — each  a  motor-asso¬ 
ciative  involvement  of  the  learner — 
make  up  the  "intelligence.”  Someone 
has  called  intelligence  “the  sum  of  one’s 
awarenesses.”  Another  common  name 
for  it  is  “know-how.” 

The  Greeks  were  right  in  their  con¬ 
cept  of  the  mind  as  a  reflective  faculty; 
they  were  wrong  in  their  belief  in  its 
separation  from  the  physical  functions. 
The  human  organism  does  reflect,  to 
be  sure;  but  it  is  limited  in  its  reflection 
to  the  “images”  of  its  involvements  with 
the  enveloping  universe.  With  these 
records  it  can  think;  it  can  associate, 
remember,  project,  experiment,  plan, 
and  evaluate.  It  can  carry  on  the  human 
activities  that  have  brought  men  to  their 
maturity  and  civilization  into  being. 
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Tensions  Our  Children  Live  With.  Music.  There  are  chapters,  too,  on  the  in- 

Edited  by  Doiothy  T.  Spoerl.  Boston,  Mass.  dustrial  arts,  art,  physical  education,  and 

Beacon  Press.  1959.  $3.50.  foreign  languages.  The  problems  of  guidance 

Fifty-three  stories  comprise  this  interesting  and  of  the  exceptional  child  are  also  investi- 

and  challenging  little  volume  and  every  one  gated.  A  final  chapter  looks  into  parcnt- 

of  them  has  proved  its  value  as  a  teaching  teacher  relationships.  The  volume  can  serve 

tool  in  actual  classroom  use.  The  stories  are  adequately  as  a  text  for  a  methods  course  or 

pitched  at  levels  extending  from  the  third  as  collateral  reading  for  those  doing  their 

grade  through  the  sixth.  Even  junior  high  student  teaching  in  the  elementary  grades, 
school  youngsters  will  find  many  challenging  — W.  P.  S. 

situations  in  these  pages.  When  read  aloud  to  ' 

children,  these  stories  will  precipitate  dis-  Teaching  Music  in  the  Elementary 
cussion  on  some  of  the  most  basic  problems  School.  By  Anne  E.  Pierce.  New  York,  N.  Y.  • 

of  everyday  life.  Some  of  the  major  categories  Holt.  1959.  $4.75. 

into  which  the  stories  fall  are:  understanding  Students  in  elementary  education  will  find 
the  child  who  doesn’t  fit;  ethical  issues;  this  text  both  informative  and  helpful.  The 
social  relations  involving  decisions;  children  author,  a  member  of  the  faculty  of  the  State 

with  handicaps;  the  broken  family;  children  University  of  Iowa,  has  designed  the  book 

of  different  national,  racial,  or  religious  back-  for  students  preparing  to  teach  music  in  the 

grounds;  and  issues  stemming  from  the  adult  elementary  grades  either  as  specialists  or  as 

community  that  affect  the  child.  A  very  help-  classroom  teachers.  What  music  to  teach 

ful  introduction  leads  directly  into  the  con-  children,  how  to  teach  it,  and  the  place  of 

sideration  of  the  various  tensions  aroused  in  music  in  the  total  school  program  are  some 

children  by  our  complex  culture. — W.  P.  S.  of  the  problems  examined  in  this  volume. 

Practices  found  to  be  satisfactory  in  actual 

Modern  Methods  in  Elementary  Edu-  classroom  use  are  described  and  much  atten- 
CATioN.  Edited  by  Merle  M.  Ohlsen.  New  tion  is  given  to  materials  suitable  for  use  in 
York,  N,  Y.  Holt.  1959.  $5.75.  the  grades.— W.  P.  S. 

Some  fourteen  authors  are  represented  in 

this  volume  designed  for  prospective  teachers  Issues  in  Curriculum  Development. 
of  the  elementary  grades.  The  major  empha-  Edited  by  Marvin  D.  Alcorn  and  James  M. 

sis  of  the  articles  which  comprise  this  book  Linley.  Yonkers-on-Hudson,  N.  Y.  World 

ot  readings  is  on  learner-centered  teaching.  Book  Company.  1959.  $5.00. 

The  scope  of  the  volume  can  be  gained  by  This  is  a  book  of  readings  carefully  selected 
a  brief  review  of  the  chapter  titles — Learner-  by  the  editors  to  give  students,  teachers,  and 

Centered  Teaching;  Discipline  in  the  Learner-  administrators  a  deep  insight  into  contem- 

Centered  Classroom;  Appraising  Pupils’  Per-  porary  critical  thinking  about  the  curriculum, 

sonal  Adjustment;  Instructional  Materials  The  selections  are  grouped  into  three  divi- 

and  Curriculum  Decisions;  Teaching  Read-  sions:  (1)  The  Curriculum:  Its  Setting;  (2) 

ing;  Teaching  Language  Skills;  Teaching  The  Curriculum:  Its  Operation;  and  (3) 

Social  Studies;  Teaching  Arithmetic;  Teach-  The  Curriculum:  Its  Processes  and  Direction, 

ing  Science;  Teaching  Health;  and  Teaching  The  authors  speak  for  themselves,  either 
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through  reprints  of  articles  or  through  direct 
quotation  of  pertinent  parts.  The  editors  have 
deftly  woven  the  several  parts  into  an  or¬ 
ganized  whole  by  the  use  of  introductions, 
transitions,  notations,  and  summaries.  The 
volume  can  serve  either  as  a  basic  text  or  as 
a  supplementary  one  in  courses  dealing  with 
the  curriculum. — W.  P.  S. 

The  Adventure  of  Learning  in  Col¬ 
lege.  By  Roger  Garrison.  New  York,  N.  Y. 
Harpers.  1959.  $3.50. 

Intelligent  young  men  and  women  who  are 
seeking  real  profit  from  their  college  years 
will  find  this  book  especially  rewarding.  Par¬ 
ents  and  college  aspirants,  too,  will  find  the 
volume  a  guide  to  the  aims,  problems,  and 
expectations  of  higher  education.  It  is  gener¬ 
ally  conceded  that  the  first  few  "orientation” 
weeks  at  college  are  often  terrifying  ones  for 
young  people.  The  essays  which  comprise  this 
volume  should  do  away,  in  part,  with  many 
of  the  fears  which  freshmen  seem  to  acquire. 
A  useful  book  for  freshmen  and  sophomores 
— not  to  mention  the  upperclassmen. 

— W.  P.  S. 

Art  in  Education.  By  Howard  Conant 
and  Ame  Randal.  Peoria,  Ill.  Chas.  A.  Ben- 
net.  1959.  $6.00. 

This  comprehensive  and  forward-looking 
book  has  been  designed  for  undergraduate 
and  graduate  students  of  art  education,  art 
teachers  and  supervisors,  elementary  and  sec¬ 
ondary  students,  classroom  teachers,  youth 
group  leaders,  camp  counselors,  school  ad¬ 
ministrators,  parents,  and  other  interested 
adults.  The  authors  see  art  as  an  integral  part 
of  education  and  of  life  itself.  They  see  art 
education  as  a  rich  and  bountiful  contribu¬ 
tor  to  the  total  learning  experience  of  the 
child  and  to  the  very  life  of  every  child.  They 
stress  the  need  for  art  teachers  to  understand 
the  arts,  to  understand  human  growth  and 
development,  and  to  understand  the  philos¬ 
ophy  of  art  and  of  art  education.  The  volume 
is  an  extremely  full  one  and  it  should  serve 
both  as  a  guide  and  an  inspiration  to  those 
who  guide  young  people  along  the  broad 
highway  of  the  arts.  Especially  fine  are  the 
many  contrasts  between  the  stale  and  sterile 
patterns  of  traditional  art  education  and  the 
lively  and  free  art  education  of  contemporary 
days. — W.  P.  S. 


Basic  Dimensions  of  Elementary 
Method.  By  George  A.  Beauchamp.  Boston, 
Mass.  Allyn  and  Bacon.  1959.  $5.50. 

This  text  for  prospective  elementary  school 
teachers  approaches  the  topic  of  method  in  a 
unique  and  very  efficient  way.  Instead  of 
treating  principles,  problems,  and  issues  in 
separate  methods  courses  according  to  the 
subject  matter  to  be  taught.  Dr.  Beauchamp 
sets  forth  the  basic  dimensions  of  methods 
regardless  of  subject  matter.  He  divides  meth¬ 
ods  into  four  basic  areas.  The  first  is  the 
study  of  children.  Here,  he  points  out  the 
implications  for  teaching  of  an  understanding 
of  child  growth  and  development.  The  sec¬ 
ond  basic  area  deals  with  the  teacher’s  organ¬ 
ization  of  materials.  This  includes  a  study  of 
the  choice  of  instructional  materials  and  the 
over-all  planning  involved  in  teaching.  The 
actual  teaching-learning  situation  is  the  core 
of  the  third  basic  area.  Here  the  dynamics 
of  the  classroom  situation  are  amply  explored. 
The  final  area  is  evaluation. — W.  P.  S. 

Looking  Ahead  to  Teaching.  By  De¬ 
bold  B.  Van  Dalen  and  Robert  W.  Brittell. 
Boston,  Mass.  Allyn  and  Bacon.  1959.  $6.50 

This  text  is  designed  for  young  people  who 
have  chosen  the  teaching  field  as  their  life 
work.  As  such,  it  presents  an  up-to-date  pic¬ 
ture  of  teaching  in  general  and  leaves  for 
a  later  day  the  question  of  specialization.  The 
volume  is  organized  into  three  major  parts — 
The  Profession,  'The  School,  and  The  Teach¬ 
er — and  in  all  comprises  seventeen  chapters. 
Following  each  chapter  are  topics  for  discus¬ 
sion,  questions  for  study,  and  suggested  activ¬ 
ities.  An  extensive  bibliography  concludes 
the  book. — W.  P.  S. 

Other  Schools  and  Ours.  By  Edmund 
J.  King.  New  York,  N.  Y.  Rinehart.  1959. 
$3.00. 

Professor  King  urges  the  readers  of  this 
book  to  read  it  rather  than  to  study  it.  His 
point  is  well  taken  because  the  volume  pre¬ 
sents  a  wide  panorama  of  what  six  countries 
are  doing  about  the  matter  of  educating  chil¬ 
dren.  Each  country,  the  author  points  out, 
has  its  own  idea  of  the  goals  and  practices  of 
education  best  suited  to  its  children.  The  six 
countries  selected  include  Denmark,  France, 
Great  Britain,  the  United  States  of  America, 
the  Soviet  Union,  and  India.  The  book  is  an 
excellent  one  to  be  added  to  the  shelf  of  com¬ 
parative  education. — W.  P.  S. 


!  HELPS  FOR  BUSY  ENGLISH  TEACHERS 

I  The  Eaton  Book  Report  System  requires  more  thinking  and  less  writing  on  the  part 

I  of  the  student  and  less  reading  and  correcting  on  the  part  of  the  teacher.  It  also 

provides  a  handy,  permanent  record  of  each  student’s  outside  reading.  Form  A 
I  for  Novels  and  Drama,  Form  B  for  Essays  and  Short  Stories,  Form  C  for  the  Book 
!  Review,  Form  D  for  the  Photoplay  Review,  Form  E  for  Biography,  Form  F  for 
Travel.  Prices:  Forms  A,  B,  C,  D,  E,  F  $1.50  per  hundred.  Permanent  Record 
Cards  $2.00  per  100. 

Eaton-Palmer  Workbooks  in  Literature:  Macbeth,  Julius  Caesar,  Ivanhoe,  Treasure 
Island,  A  Tale  of  Two  Cities,  Silas  Marner,  The  Lady  of  the  Lake,  Idylls  of  the 
King,  The  Merchant  of  Venice,  Hamlet.  Hundreds  of  thousands  of  copies  sold  all 
over  the  country.  Try  them  out  in  one  class  and  you  will  want  more.  Single 
copies  25  cents,  with  key  40  cents.  Discount  on  class  orders. 

Pictorial  Literature  Maps ;  Interesting  visual  aids  for  your  literature  classes.  Each 
map  is  loaded  with  interesting  information.  English  Literature  Map  in  black  and 
White  $1.00.  Historical  and  Literary  Map  of  London,  in  colors  $2.00. 

Map  of  American  Literature,  in  colors  $1.50. 

Workbook  in  Basic  Spelling.  This  is  a  scientifically  worked  out  method  of  really 
eliminating  errors  most  frequently  made  in  basic  spelling  at  the  junior  high  school 

level.  It  is  also  useful  with  backward  spellers  in  higher  grades.  Price  50  cents. 

i 

i  The  Eaton  Literature  Tests.  Thirty-eight  popular  titles  used  in  junior  and  senior 
high  schools.  Write  for  complete  list  and  sample  copies.  You’ll  like  them.  Price: 
small  quantities  5  cents  each  or  $4.00  per  hundred  in  any  assortment. 

Teaching  Diacritical  Marks.  Twenty-nine  short  lessons  on  this  frequently  neglected 
j  subject.  Price  25  cents. 

I  Staff  Handbook  for  the  High  School  Newspaper.  If  you  have  to  supervise  the  pub¬ 
lication  of  the  school  paper  you  will  welcome  this  little  book.  It  outlines  in  detail 
the  exact  duties  of  each  member  of  the  staff  of  a  paper.  It  will  save  you  much 
time  and  help  to  produce  a  better  product.  Price  3  5  cents. 

!  Kingsley  Outlines  Studies  in  Literature.  Yes,  your  teachers  probably  used  these 
and  they  are  still  good  for  those  who  want  to  make  a  careful  study  of  the  classics. 
Seventy  separate  titles,  25  cents  each.  Write  for  complete  list. 

Write  for  a  complete  catalog. 

I  THE  PALMER  COMPANY,  PUBLISHERS 


349  Lincoln  Street 


Hincham.  Mass. 


Make  SCIENCE  TEACHING  More  Meaningful  -  - 

More  Prartical  -  -  MORE  SUCCESSFUL  -  -  Witk  Tke  NEW 

Sctcace 


OimpiK-d  by 
A.  Hi:CHTI.INGER, 

Bronx  HikH  School  of  Science 

9  Here,  AT  LAST,  is  the  one  most  important 
reference  aid  to  every  student  interested  in 
science — a  reference  volume  as  important  to 
every  science  classroom  and  library  as  the 
standard  dictionary  or  encyclopedia!  Contain¬ 
ing  over  15,000  definitions,  it  is  valuable  to 
the  most  elementary  student  of  science  as  well 
as  to  the  trained  scientist  himself!  The  science 
class  will  find  hundreds  of  uses  for  this  im¬ 
portant  and  valuable  outstanding  new  science 
dictionary!  Use  the  handy  order  form  below 
to  send  for  copies — one  for  each  science  class¬ 
room! 


The  Moat  Valuatle  Reference  Book  For 

EVERY  JUNIOR  AND  SENIOR  HIGH  SCHOOL 

The  only  general  science  dictionary 
published  in  America 
-j;!}-  15,000  clear,  concise  definitions 
■jJir  Nearly  800  pages 

Biographical  data  on  famous  scientists 
Graphic  illustrations  reinforce  text 
■jJSf  Covers  all  science  subjects 

taught  in  Jr.  and  Sr.  High  schools. 

■jjf  Easy  to  read — Easy  to  understand 


SPECIAL 
School  Price  only 

$7.50  each, 
plus  postage! 
Regular  Price,  $10.00! 


ORDER  A  COPY  FOR  EACH  SCIENCE  CLASSROOM! 

The  BOBBS-MI  BBII  L  COMPANY,  INC.  Dept.  EM 
1720  East  38th  St.,  Indianapolis  6,  Ind. 

Please  send  me  copies  of  your  new 

MODERN  SCIENCE  DICTIONARY  at  the  school 
net  price  of  $7.50  each,  plus  postage. 

□  BILL  ME 

□  PAYMENT  ENCLOSED  (including  19(‘  Postage) 

Name  . . . . . . . 

School  _ _ _ 

Address  _ _ _ _ _ 

City -  Zone _  State _ 


INC. 

AN  ASSOCIATE  OF  HOWARD  W.  SAMS  A  CO.,  INC. 


NECESSARY 

FOR  EVERY  SCIENCE  CLASSROOM! 

Satisfy  each  student’s  daily  need  for 
clear,  authentic  definitions  of  scien¬ 
tific  terms  with  this  concise,  complete 
easy-to-use  MODERN  SCIENCE 
DICTIONARY !  When  placed  in 
every  science  classrcKim,  and  labora¬ 
tory,  this  book  provides  all  the 
definitions  needt-d  for: 

☆  BIOLOGY  'U  CHEMISTRY 

☆  PHYSICS  if  METEOROLCXJY 

☆  GEOLOGY  ☆  ASTRONOMY 

☆  GENERAL  SCIENCE 

.  .  .  .  PLUS  all  other  subjects  en¬ 
countered  in  the  Junior  and  Senior 
High  School  Science  program!  Send 
for  copies  TODAY! 
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